PEOPLE 

OF THE 
TROPICAL 
RAIN FOREST 



1 his book was, produixd in coiijuiRtioii with llic cxhtbicion 
Tnpiul Ramfortst: A Difappeariug Tretifurr, organized by 
the Smithsonian Institution Traveling Exhibition Service. 




sterial 




tterial 



PEOPLE 
OF THE 
TROPICAL 
RAIN 
FOREST 

Edited by 

Julie Sloan Denslow 

ivid 

Christine Padoch 



University or Calii ornia Press 

BERKELEY Los anci i i s LONDON 
in aufitiatt^n with 

Sauthsonian Institution Traveung Exhibition Service 

WASHINGTON, D.C. 



Copyrighted matBrial 



Univcrsitv of ( jlii'ornia I'rcss 
BcHeelcy and Loi Aiigclcs, C^ifonuj 

Univmity ofCalifonua hcss, Ltd. 

London, England 

Copyright 'C' by Siimliwniiii Institution 

Lib»r>' of Congms Cataloging-in-PublKMtiuii l);iU 

Pieopk of die tropical rain Ibieii. 

Bibliography; p, 
Indudes index. 

1. Human ^^coIogy — Tropics. 2. Ethnology — -Tropics. 
3. Rain forests. 4, Tropin — Social conditlont. 
S. Tropics— Economic condiboiu. I. Dcnslow, Julie 
Sloan. II. Padoch. Christine. 
GF54.5.P46 m» .^iM.2iwi5'2 87-00173 
ISBN: 0-S2O-0629S-7 (dodi) 
ISBN: 0-S2IMI6351-1 (pape^ 
Alkaline paper 

Printed in Japan 

1 23456789 



Pacb 2r-y. A meander of the Kaniu River twistt through mature 
tropical rain feseat near Madang in Fapua New Guinea. 

V\t.i ), - I h. [ rjnsaiiu2oii I Iighmy of Bosil stRidiei over 

5.400 kilometers trom cast to west. 

Pake 11: This compuicr-ncuctatcd map of Costa Rica docu- 
ments the dcchtic of intac t loresi un crage between hm'D and 
ly77. The NASA coinpiitci insape^ arc based on intcrpretaaons 
<it aerial and satellite phi.':iM^raphs done by (.'osta Uiean scien- 
tists. Despite a high deforestation rate, Costa Rica has 
aafiguaidcd over 10 peroem of its land aiea in fbieti preserves. 

Pmsi 14—15: I lii<- . Ulster of houses is siniaied along a tributary 
of the Amazon River at llic edge of the forest in Brazil. 
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T 



• he Smithstinian Institution has long been involved 
in the study of tropical biology. Even before the formal establishment of the Smithsonian's Tropical 
Research Institute in 1923, individual scientists pursued systematic and taxonomic studies surroumled 
by the rich diversity of tropical forests and delved into the cultures, both past and present, of those who 

lived there. 



It is probable that researchers in the eighteenth and 

carl\ iiiiutccnth century went about their studies un- 
concerned that the rain torest would ever be threat- 
ened. Man's foray into cutnplex technologies was only 
beginning, and its impUcations were not well under- 
stood. Later many became aware of the twin pressures 
uf poptilation and development nibbling away at the 
edges of a sdoititic paradise. 

Now, hoMwver, we are aU alert to the constantly 
dinunishing fort sts of our world. I \vil] not quote 
the depressing tacts and figures regarding the daily, 
monthly, and yearly loss of acreage; these are con- 
uined elsewhere in this volume and in others. But the 
fact remains that the planet is losing, in ever-increasing 

jnii'tmr-., i pm nnr. iKrit.im' i>t dl vfr-.ity. bulli biolog- 
ical and iultuiai. tliat can never be replaced. The torces 
at play in this drama arc human ones and they are 
complex. Economic, political, and social faaors come 
togemer in myriad ways to exert pressures on a fiag- 
Oe, but extreindy valuable, ecosystem. Governments 



struggle with these issues with no dear agenda, on a 
sclu'dtilc that does not necessarily guarantee answers 

in lime. 

Central to the tropical forest issue arc people — 
those who have lived there traditionally, those who 
see the uninhabited territory as the sole hope of land 
ownership they have never experienced, and those in 
the cities who malie the decisions regarding its re- 
sources. This volume looks at all the people who are 
involved. 

Science does not hold the answers to balancing 
these needs, but it does offer some tools with which 
to make the decisions. The Smithsonian supports trop- 
ical studies in the hope that the forest world in which 

they arc practiced will continue to exist, not only for 

the pracncal benctits it can extend to all ot us but 
because in survival may be a harbinger of tnir own. 

Robert McC. Apams 

Secretary, Smithsonian bistitution 
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Preface 



A 



hook about the tropical rain ft>rcst is above all 
else a book about diversity. The tropical rain torest is many species ot plants and animals in many lore^ts 
on many soils. Its immense variety humbles any visitor who first sees it, any scientist who presumes 

to know it, and any writer who attempts to describe it. 

The people of the tropical rain forests of the world. Such people of the rain forest also differ greatly one 



while all one species with similar needs, capabilities, 

and tolerances, are also an enormously varied lot Tliev 
differ in the effects their presence has on the forest and 
in the ways the forest affects them. The few remaining 
Amazonian, Bomean, or African natives who walk 
softly through the forest and receive from it all their 

life's neccssitits and return to it .ill they have produced 
arc a vanishing minority among today's rain-forest 
peoples. Many more forest folk participate in mar- 
kets — local, national, or international. They fell large 
trees with chainsaws; they plant crops that originated 
on the other side of the globe; their dreams reflect the 
lives of people who never saw a rain forest; and they 
worship gods who only walked in deserts. Neverthe- 
less, they too are people of the rain forest; they make 
a living from its resources and what they do determines 
its fate. 

There arc yet other people of the rain forest. These 
are people who may rarely see a rain-forest tree, but 
whose decision in a boardroom may fell a thousand 
acres, may replace two hundred species of forest trees 
with neat rows of a single exotic pine, or may move 
a thousand forest dwellers to make room for a dam. 



from another: in their understanding of what they are 

using or destroying or replacing and in what they 
trade for that tbrcst. 

As diffiailt as it may be to formulate generalize 
tions about rain-forest environments and peoples, it is 
even more difficult to say how rain forests mould be 
managed and by whom. No people have ever lived in 
the forest without at'feccing and changing it, however 
subtly. In our tinus. as many of us are first learning 
of its natural marvels, we are being warned that the 
seemingly limitless expanse of jungle is fast disappear- 
ing. The accelerating rate ot torest clearing endangers 
not only uncounted biological species but also a wealth 
of human cultures. As we seek to understand the causes 

of tlr.". Lli'struction, wc want to know who among 
those pi opie of the rain forest are the villains and who 
are the \ ictims. 

i'oiiituii; the finger of guilt is, however, fre- 
quently not a ^unplc task. The forest is falling tui- 
der the heavy hand of development in ways that arc 
complex and seemingly contradictory. Smallholders, 
whose techniques of mobile, slash-and-burn agricul- 
ture are wonderfully adapted to fragile rain-forest soils, 
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are, by tfadr very numbers, major agents of forest 

clearing. Large-scale commercial plantations, which 
have so often been doomed to failure in the New 
World tropics, have helped brini; Peninsular Malaysia 
into the ranks of middle-income nations. The geo- 
graphical distance of developed cotmtries beKes their 
involvement in rh.mpes in the tropics. Through lend- 
ing policies, the activities of multinational organiza- 
tions, and the tremendous purchasing power of manu- 
facturing ecanoiniest First World countriea influence 
the fates of forests and forest people in the Third 
World 

This hook otters no solutions tn the "rain forest 
probkin. " We have instead asked n.ir lontributors to 
explore the diverse ways in which people use the forest 
and forest lands. We hope that, as a result, the book 
helps to separate come of die falsehoods from some of 
the truths. 

Following an introduction to the ecology of trop- 
ical r.iin forests by h'lie Denslow, Fr.incis E. Piitz and 
N. Michele Holbrook graphically illustrate the (.hang- 
ing and rarely realistic image of the tropics in Wl stern 
art and literature since the early ages of exploration. 
Subsequent chapters are organized according to the 
ways in which people and forest interact and include 
examples from the tropical rain-forest cultures of 
South and Central America, Africa, and Asia. Single 
issues, examples, or viewpoints arc highlighted in spe- 
cial insets that follow some chapters. Betty J. Meggers 
and Karl L. Huttcrcr interpret the scant artifacts avail- 
able to archaeologists to sketch a picture of life in the 
rain forests of the Amazon basin and tropical Asia 
before the arrival of Europeans. Their pictuics do not 
differ radically from the practices of some modem 
tribal cultures described in ensuing cssavs on Am.i- 
zonian peoples by Robert L Carneiro; the Kayapo 
by Darrell Posey; the I .uatuion Maya by James D. 
Nations; and the Pygmies of the Congo basin by 
David S. Wilkie. but contrast with the larger, socially 
complex villages of the Hniong and Lua' of Thailand 
described by Peter Kunstadter. I'he Hmong and Lua' 
ate active participants in regional, national, and some- 
times international markets. Like traditional tribal cul- 
tures, more recent arnv.iis to the rain forest depend- 
on swidden, or slash-and-hurii, agriculture for staple 
crops of rice, com, or manioc and on the forest and 
rivers for game and fish. Villagers like the cabodos 
and ribercnos of the Amazon floodplain. described by 
Christine Padoch, trace strong ties to a tribal heritage 
but engage in active trade for cash and manufactured 
goods within a larger market economy. The migrants 
discussed by Emilio F. Moran and Gloria Davis, in 
contrast, arc generally recent arrivals, encouraged bv 
the Brazilian or Indonesian governments cu settle 
'empty" areas and to provide rdief for long-settled, 
overcrowded regions. Spontaneous migrams like the 



Bugis. described by Andrew P. Vayda, move to take 
advantage of better economic opporamities. 

Forest tribal cultures and smallholders alike see 
their resources and ways of life threatened under the 
pressures of development and the increasing incursions 
of outsiders. Kenneth I. Taylor discusses the difficul- 
ties ot establishing the legal rights of Indian tribes 
in the Amazon basin countries, and Miguel Pmedo- 
Vasqucz describes the efforts of one campcsino group 
to establish control over thetr means of livelihood. 
Jayl Langub and a tiiMl leader describe die mroa^ 
being made onto Penan lands by logging companies 
in liorneo. 

The widesprea<l impact of such business ventures 
as logging, plantation forestry, mining, and cattle 
ranching are traced in chapters on the Amazon basin 
by Marianne Schmink, tlie Grande Car.ijas mining op- 
eration in Brazil by Kogcr D. iitonc, tropical Asia by 
Malcolm Gillis, and India and Peninsular Malaysia by 
Peter S. .Ashton. The prospects of these ventures have 
fluctuated widely over tiieir history, ending in gran- 
diose failure at some times and places and proving a 
ttujor force for nadonal development in others. The 
audiors explore the consequences of government poli- 
cies and economic realities on the tuture of large stands 
of tropical rain forest in these countries. The last chap- 
ters draw on many years of obsersing development 
in the tropics to present the authors' perspectives on 
the future for the rain forest and rain-forest peoples, 
Setijati Sastrapradja discusses the prospects for conser- 
vation in Indonesia, flarold C. Brookficld draws (o- 
gedier these diverse strands of thought to discuss the 
eonaequenees of the new great age of dcanmoe of the 
tropical Asian rain forest. 

We are grateful to our authors tor their tluHiL;lu- 
tul. stmuiLiting essays. Each brings to the discussion 
the weight of many years' first-hand experience in the 
field and intemauonally recognized expertise on the 
issues. White all their statements are solidly grounded 
in tact, the reader will notice ditTerences in interpreta- 
tion and ni opinion. These authors lio not all agree on 
some of the issues presented. The dis<repancies reveal 
not a shortcoming in knowledge on the part of any 
one of them, but rather that the truth about what is 
happening in the tropics and where soIikum-js iiii^ht he 
sought IS not monolithic. Had we the opportunity to 
invite more colleagues to contribute, we would surely 
have found even more iliversity. 

We are indebted to the many reviewers who read 
.iiid I Dnunented on tlie .irti( les Ik'iause of their special 
task they must remain anonymous; they too arc, how- 
ever, each great experts in dieir fields and have added 
much to this book. We also wish to acknowledge the 
advice of many colleagues who suggested authors and 
reviewers, as well as sources of photographs and other 
illustradons, and the friends old and new who dug 
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made production of this volume a rewarding experi- 
ence. A special \vori.l of v^ratirudc is also due to 
the Smithsonian Institution tor its generous financial 
support 

From first planning discussions to final proofread- 
ing, our famihes and our friends at the New Yoric 

Botanical CJarden and Tulanc University have re- 
mained steadfastly enthusiastic and patient. For this 
we are especially grateful 



Julie Sloan Dfnsiow CjiKisriNi. I'auoc.h 

Tulanc University New York Botanical Garden 

New Orleans, Louisiana Bronx, New York 
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.round the world, the tropical rain forests are 

being cut at a staggering rate. One estiniaie 'Myers igKo) puts the loss r;nc ;n rev. million hectares 
(twcnty-scvcii million acres) a year or 1.2 percent oi the approximately sixiccn iiundred nullion hectares 
(four billion acres) remaining. Another (Lanly 1982) suggests that deiorestation is occurring at a much 
lower rate, or around 7.5 million hectares (18. 5 million acres) a year. All dehiie tropical rain forest and 
deforestation differently, and all depend on data from otten remote forests ni Third World countries 
with inadequate fiicilities or labor to monitor the fates of their forests. Reliable figures for rates of 
deforestation are understandably difTicult to obtain and have generated much discussion. 
There is little disagreement, however, on the nn- In Central America, however, the forest is more acces- 



portance of such deforestation. It has b«en hwWd to 
changes in global climatic patienu and risine sea levels, 
to the economic and political instability mat accom- 
pany dcclininv; living standards of the rural poor, to 
the tragic loss of cultural diversity as rain-torest peo- 
ples and dieir lands come under pressure of nadonal 
development goals, and to the extinction of species 
that will dwarf the great natural extinctions of geologic 
history. 

The immediate causes and races of deforestation 
vary among regions. Clearing for catde pasture is a 

major source of forest loss in the Amazon basin and 
Central America but is not a significant contributor in 
Africa and tropical .^si.i. In the Amazon basin clearing 
for pasture and, indirccdy, land speculation is affecting 
primarily the southern, westem, and eastern edges 
with relatively little impact in the vast, reniotc centra! 
region. The overall rate of deforestation m the Amazon 
basfai is therefore relatively low (0.33 percent a year). 



sible and more vulnerable; it is being cleared at the 
staggering rate of 3.2 percent a year, primarily for 
pasture to supply low-grade beef to the U.S. fast-food 

industry. The rain forests of Asia are being intensively 
exploited by logging compamcs for timber and by 
shifting cultivators who follow logging roads into the 
newly accessible forest. Deforesudon in westem Af- 
rica primarily is due to dmbering and slash-and-bum 
(swidden) agriculture, but inaccessibility has protected 
the rain forest of the Congo basin. 

Forty percent of the original extent of the world's 
tropical forests have been destroyed, although in some 
areas deforestation is even further advanced. Current 
statistics project that outside of reserves, rain forest 
will be completely gone from Peninsular Malaysia by 
die eariy 19908 and from Central America by die year 
2000, They have disappeared now from H;iiti, on tlie 
island Columbus once described to Ferdinand and 
Isabella: 
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<] An finorgcnt canopy tree. Dipttryx paiwmnisis (Lcgumi- 
nosac). rises in full bloom over the forest of the Smith- 
sonian Tropical Research Institute, Barro Colorado Is- 
land. Panama. 

BoTTO.M LiUT: Freshly cut Lua' swidden fields drying in 
preparation for burnuig in I'a I'ae, Thailand. 



A rainstorm sweeps over the Rio Solimocs, as the Ama- 
zon is known in Brazil above Manaus. 

Bottom right: Oxides of iron give the bright red color 
typical of many tropical soils like those exposed m this 
new road near Roraiina. Brazil. 
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World map showing the distribution of tropical rain forest. 
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hs lands arc high; there arc in it very many sierras and 
very lofty mountains. ... All are most beautiful, of a 
thousand shapes; all are accessible and filled with trees 
of a thousand kinds and ull, so that tbcy seem to touch 
the sky. I am rold that they never lose their foliii^e, and 
this I can believe, (or I saw them .is green .nid lovely 
as thev are in Spain in May. and some of them were 
flowering, some bearing fruit, and some at another 
stage, according to their nature. 

We seem to be watching a reenactmcnt of the 
opening of the great eastern deciduous forest of North 
America during the eighteenth and nineteenth cen- 
turies. Settlement of North America exiciuietl pasture 
and farmland at rates comparable to those now occur- 
ring in many parts of the tropical lowlands. Like the 
present-day tropics much of the clearing was carried 
out by loggers and homesteaders. 

Moreover, the impact of such massive forest de- 
struction in North America does not seem to have 
been permanent. We can trace few species extinctions 
to habitat loss in those early years (although several 
were lost to hunting pressure). Today much of that 
land has returned to young forest. Economically mar- 
ginal farms on stoncy forest soils of New England 
were .ibamioneil .is the ileep prairie soils li> the west 
were brouglit into production. In America north of 
the Rio Grande today there is more land in forest llian 
when the pilgrims landed. 

Is it alarmist then that wc decry the disappearance 
of the tropical rain forest? Is the tropical forest so very 
different from the North American deciduous for- 
est? Can't its productivity be channeled for the human 
good? Isn't the exuberance of its growth evidence of 
an uinatc resilience to human disturbance? The answers 
to these questions lie in an understanding not only of 
the things that set the tropicai rain forest apart from 
its temperate counterparts but also in an understanding 

of the role c:if human activities in its survival. 

The ram forest and the people who make their 
living from it are inextricably interwoven. Not only 
do the activities of hunter-gathetets, small farmers, 
plantation owners, and loggers have strikingly difTer- 
ent ctmseqiicnces for the survival of the forest, the 
health of the forest likewise affects their own well 
being. In the succeeding chapters the lives, histories, 
and futures of these people of the ram forest are de- 
scribed — how thev use forest resources, how they ma- 
nipulate the fori St .uui forest sotb, and the prospects 
for their future ui the forest. 

From coimtry to country and from people to peo- 
ple, the resources of the forest arc used and managed 
for difTcrent purposes and to diftetent advantages. 
Plantatiotis of rubber trees and oil palms have helped 
move Malaysia into the ranks of developed nations, 
where dsewhere planuiions liave met chiooic insect 
and disease problems. Smallholders in Braal, Zaire, 



and Thailand farm a wide diversity of crops on rain- 
forest soils in siidi (iifferent ways that sltlftti^ culttva" 

tion almost defies definition. 

There lemain, however, important biological 
similarities among rain^forest ecosystems that con- 
strain and influence dtose who would exploit its re- 
sources. Of all the many facets of the tropical rain 
forest perhaps the most difficult to grasp and the most 
threatened by deforestation is the diversity of its 
species. With only 6 percent of the world's land area 
the tropical moist forests arc thought to house almost 
half its species. .■Mthouijh (iosta Rica is smaller than 
West Virgmia, it supports more than 12,000 species of 
vascular plants. 150 species of reptiles and amphib- 
ians. 237 species of mammals, 850 species of birds, and 
543 species of butterflies in 3 families alone. That is 
more species of birds than in the United States and 
Canada combined. Madagascar has more than 2,000 
tree species in comparison with only about 400 in all 

of temperate North America. Peninsular Malaysia has 
7,900 plant species compared to Great Britain with 
1,430 in twice the area. The Amazon and its tribu- 
taries hold more than 2,000 spedcs offish. £. O. Wil- 
son counted 43 species in 26 genera of anii in a lingle 
tree in Peru's Tambopata Reserve, "about equal tO the 
entire ant fauna of the British Isles." 

It is not surprising therefore that large numbers 
of species are threatened as rain-forest habitats are al- 
tered or destroyed, but tropical species are especially 
■> uliu r.ible t'or other reasons as well, hi contrast to 

their temperate counterparts, tropical species are often 
highly localized in their distributions. Islands, moun- 

taintops, valleys, drainage systems, watersheds, and 
local pockets of high rainfall arc characterized by high 
mimbers of endemic speocs: plants and animals occur- 
ring nowhere else. For example, almost half the 708 
bird species in Plapna New Guinea are endemic. In part 

this is because very few species arc common and most 
are rare. In addition many tropical species do not 
spread very easily. Many tropical tzeetbavelatg^ seeds 
that ate not carried far from the parent tree, am) some 

bird species of the rain-forest understory will not fly 

.u ross opcti field'- or large rivers, C"<insequentl\', the 
populations of these species tend to be highly localized. 

Scientists believe that other distributions reflect 
the locations of old rain-forest rcfugia, islands of rain 
forest that persisted in a surrounding sea of savanna 
ten to twenty thousand years I Hiring ttie I'leis- 

tocenc periods of gladation in north temperate zones, 
rainfall decreased in the tropics. In Africa and South 

America the evtent of the rain forest shrank to small 
pockets witii high rainfall. With ttie return of high 
rains during inierglaci.il periods (such as today), the 
rain forest expanded, but the locations of the old rc- 
fiigia ate stiU evident in the modem distributions of 
some species. 
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At Manjus. Brazil, the muddy waters of the Rio Soli- 
mocs meet the clear, black waters of the Rio Negro. The 
waters of the Rio Negro are made black by dissolved 
tannins from vegetation growing on the nutrient-poor 
soils of the river basin. 



The Lua' of Pa Pae, Thailand, set fire to their swidden 
fields in a carefully controlled pattern to ensure a hot, 
complete bum without endangering surrounding fields. 




Still other distributions are evidence of habitat 
specialization in heterogeneous tropical landscapes that 
can vary between the constant warm, moist conditions 
of tropical-lowland rain forest and the daily freez- 
ing temperatures of alpine tundra withm a few miles. 
Other species, includmg many insects, are restricted 
by the distribution of their food species. Whatever the 
cause, large proportions of endemic species and species 
with restricted ranges arc especially vulnerable to ex- 
tinction when the forest is cleared or degraded. 

Biological diversity is the true wealth of the trop- 
ical forest, but a wealth we are too slowly beginning 
to appreciate. Many crops that feed the world came 
from the tropics, and the tropics still house their wild 
and domestic relations: corn, potatoes, manioc, sweet 
potatoes, and tomatoes originated in Latin America 
and rice, bananas, coconut, and yams in tropical Asia. 
To these should be added important industrial crops 
such as sugarcane, tobacco, oil palm, coffee, jute, rub- 
ber, and cacao. Forty percent of the food-crop pro- 
duction of North America is dependent on crops that 
originated in Latin America, although not all from 
rain-forest habitats. The magnitude of our dependence 
on the genetic diversity of the tropics was highlighted 
by the com blight that in 1970 spread to national 
epidemic proportions in our genetically uniform fields 
and again eight years later when a previously unknown 
species of perennial corn was discovered near a Mexi- 
can cornfield. Genes from that species are being used 



to protect the U.S. hybrid-corn crop from fungus, and 
there is hope that a perennial variety with commercial 
potential may soon be developed. 

As the world's agricultural productivity grows to 
feed an expanding population, it becomes increasingly 
dependent on the genetic resources of the wild relatives 
and local varieties of these internationally important 
crops. In the evolutionary race between crops and 
pests, crop varieties do not remain long in production. 
As yields decline in the face of new onslaughts of pests 
and diseases or other strains appear with improved 
yields or performance characteristics, varieties arc re- 
placed. Sugarcane varieties in Hawaii may last ten to 
twelve years, while cotton varieties in California arc 
typically replaced after only three or four years. Mod- 
ern agricultural methods, which rely on homogeneous 
fields of single improved crop varieties, arc susceptible 
to equally successful invasions of "improved" pest 
varieties. Two years after the planting in Indonesia. 
Vietnam, and the Philippines of a rice variety, IR26, 
resistant to the brown plant hopper, a new race of 
brown plant hopper appeared. IR36, with resistance to 
the new biotype. was introduced to replace IR26. A 
few years later a new race of plant hopper appeared in 
Sumatra and the southern Philippines; plant breeders 
at the International Rice Research Institute were ready 
with IR56 and IRfio. New sources of germ plasm are 
continually sought by plant hunters even as their nat- 
ural habitats, the tropical forests and the diverse swid- 
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den fields of snuU-scalc tropical farmers, disappear. 

Out of the nin forests have also come drugs that 
dumged die course of dvilizadon: qoinine from die 

bark of the cinchona tree is used in the treatment and 
prevention of malaria; steroids from a Mexican yam 
were central to the development and early wide dis- 
semination of birth-control pills; curare from a woody 
vine is used as a muscle relaxant during surgery; vin- 
cristine and vinblastine from the Madagascar periwin- 
kle are true miracle drugs for the treatment of child- 
hood leukemia. Tragically the expense of putting new 
drugs into production and risks of dependence on wild 
plants have discouraged commercial drug companies 
from investing in plant exploration. In the United 
States today most such exploration for potential me- 
dicinal plants is in the hands of a few large herbaria 

such as the New York Botanical Garden. 

The rain forests lie between the tropics ot Cancer 
and Capricorn, which arc the northern- and southern- 
most limits to the track of the sun. In fact, the word 
tnpia derives from the Greek tropes, "a tuiiiing.* Be- 
tween these latitudes, the sun is directly overhead twice 
a year and all year long its rays strike the ground 

almost perpendicularly rather than oUiqudy as in 
higher latitudes. There are major areas of diese com- 
plex forests in the Amazon basin of South America, 

Congo basin of Afric.i, and islands (if Sumatra, Bor- 
neo, and New Guinea. Although only about 6 percent 
of the land area, the tropical moist forests account 
for more dian 17 percent of the world's productive 
land (the deserts and the tundra being discounted). 
T heir high .uinual productivity at( mints tor a substan- 
tial portiim oftlu- toiiil biolcigual activity on earth — 33 
percent of the living matter produced On land each 
year. Poimd for pound, tropical trees are no more pro- 
ductive than temperate ones during the middle of 
the growing season; year-round growing t onditions, 
however, mean that annual productivity of tropical 
rain forests is among the highest on earth. 

This high influx of solar energy has several impor- 
tant consequences. First and most obviously, the trop- 
ics arc constantly warm. Near the equator the tem- 
perature varies more in a day (five to seven degrees 
centigrade) than die mimthly average temperature var- 
ies in a year (\itss than one degree centigrade). There 
is no cold month, and where rainfall is abundant, no 
season of dormancy for plants and animals. Biological 
activity continues year round. Three crop rotations a 
year (five, if plantings overlap) can be omained under 
such conditions 

Much of temperate North Anieru an weather is a 

product of frontal air maaaes that move cast in response 
to ptevaifing westerly winds. Lcxal weather reflects 
the relative strengths of die cold, dry arcdc air masses 

and warm, moist air masses from the Gulf of Mexico. 
Much tropical weather, m contrast, is generated lo- 



cally. Warm air, rising over land heated by the over- 
head sun, IS heavy with moisture transpired from the 
forest below and evaporated fiom adjacent warm trop- 
ical oceans. As the rising air cools it drops its moisture 
load as rain, often in late afternoon storms. Brazilian 
meteorcdogisis estimate that more than half the water 
fallii^ as rain in the Amazon basin is recycled from 
the adjacent forest — evaporated and transpired from 
the large mass of foliage. As a consequence, extensive 
deforestation has been implicated in changes in local 
rainfall patterns. 

Rain forests also Ue at the heart of the earth's heat 
pump. The warm air generated in the tropics is carried 
polc\v.ird. distributing tropical warmth to the higher 
latitudes. Any large-scale destruction of this forest 
would seem to precipitate global dianges in climate, 
although the effects of tropical deforestation on global 
weather patterns are still highly speculative. 

Equally speculative are the effects of deforestation 
on the global carbon-dioxide balance. Increases in at- 
mospheric carbon dioxide are closely linked to global 

warming trends and rising sea levels. Scientists esti- 
mate that the amount ot carbon in the biomass of the 

world's forests exceeds that in the atmosphere by at 
least three times. Oxidation of organic matter in veg- 
etation and underlying soils cottid thus potentially alter 

the concentration of carbon dioxide in the atmosphere. 
Some researchers suggest that atmospheric carbon 
input from the clearing of tropical forests is second 
only to that bom the burning of fossil fiids. Although 
reliable estimates of the actual amounts of carbon 
dioxide released by the con\ ersion ol tropic .il torest to 
agricultvirc arc scarce, the potential lor major chmacic 

consequences of widespread deferesution remains. 

Rain-forest environments are almost oonstandy 
warm and wet. It is a mistake, however, to think that 

the tropics are without seasons. Tropical seasons fol- 
low the rains, and the rains follow the sun, bringing 
generally two rainy and two dry seasons a year. Some 
ecologists restrict the designation of tropicU rain for- 
ests to those forests receiving at least sixty inches of 
rain evenly distributed throughout the year. Dry sea- 
sons, of course, are relative. In genoal the driest 
month receives at least five inches of rain, although 
exceptions exist Many forests receive more than 160 
inclies a year, and some like Choco I'rovuicc, inland 

from Colombia's Pacific Coast, ate inimdated with 
236 inches. 

Farther north or south of the equator, total rainfiill 

decreases and its distribution becomes more seasonal. 
The two dry and two wet seasons merge into a single 
dry season and a single rainy season. Under the in- 
creasingly long and severe dry seasim, the height and 
complexity of the forest decreases. A large proportion 
of the frees lose their leaves during the dry season, 
and many animals become dormant or migrate to such 
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tnoister areas as the gallery forests along water courses. 
The more salubrious climates of tropical seasonal envi- 
ronments have brought the tropical dry forests un- 
lic r pri sMiri s of Jevi'lopnK'nt and deforestation for a 
longer time tlian the rain forests. Few preserves of 
tropical dry forest exist, and around the world they 
are heavily exploited for timber, cbart o il. pasturo, and 
crop land. In the drier climates fire is also an nnpor- 
tant force in forest clearing and in maintenance of 
grasslands. With further decreases in rainfall, trees be- 
come more widely spaced or re s tricted to river banks. 
Gr.isscs become established in the intervening spaces, 
and forests give way tu savanna and grassland. 

In the rain forest much of the ram falls in torrential 
downpours. Single storms of more than thirty-seven 
millimeters (one and one-half inches) an hour are com- 
mon, and two Inirulrtd milliiiu-tcrN (eight inches} fall- 
ing in a day arc not unusual; yet under the forest 
canopy it is unusual to see .water standing after such a 
rain, except on trails or other areas where soils have 
become compacted. Even in hilly arcis landslides are 
relatively uncommon, < \Lipt where the >lopes luve 
lost their forest cover. Deeply weathered soils, inter- 
laced by channels of decomposed rooct and by the 
tunnels of < .irthw(iritiv ind ooier soil crcatuTcs, absorb 

even the heaviest rain.s. 

In the constant warm, humid conditions of tht 
forest floor, fallen leaves and twigs and other organic 
matter rapidly disappear. Such nutrients as nitrogen, 
phosphorus, pejt.issiuni. and lalciiiin are released as 
the leaves decompose to be taken up agani by the mass 
of fine roots and fungi dut explore the sur&ce layers 
of the forest floor. 

Tropical red and yellow earths ace mtttient poor 
because they have been washed by tropical rains for 
cons. Nutrients are washed out of die living foliage 
and fallen le.ives. Mineral-bearing sands and silts arc 
weathered out of the upper layers of soil. Many of 
these soils were in place 180 million years ago when 
the southern continents that tod.iy bear the tropical 
forests began to drift into their current positions. 
Spared from continental |^Kaeis and mountain build- 
ing th.U renewed the miOeial soils of the northern 
latitudes and higher altitudes, much ot the land un- 
der today's rain torcst has long been undisturbed. 
With the exception of the expansion of savanna during 
the temperate ice ages (beginning about too diousand 
years av;o), much of that land has been timler wet 
tropical forest tor most of that time. I wo hundred 
million years 1 1 inn, heavy rain has washed and 
weathered tropical soils so deeply that nutrient-bearing 
bedrocks are now far below the reach of roots (more 
than seventy meters ii^ some areas). 

The agricultural qualities of tropical soils, like 
their temperate counterparts, vary widely. Most 
(about 60 percent) are nucrient-poor red and yellow 



earths. About 7 percent of tropkal soils are extremely 
poor sandy soils of old river terraces or highly weath- 
ered uplands. These soils have very little agricultural 
potential and support a stunted vegetation hi the 
Amazon basin, where river meanders have traveled 
frequently and widely across the ancient floodplain, 
extremely poor soils are intermixed with pockets of 
more fertile soils. 

Another 15 percent of tropical soils includes a 
wide range of relatively fertile soils with more prom- 
ising agricultural potential. These soils are often found 
on volcanic parent material where they support high 
population densities and intensive agriculture as on 
the islands of Java and Sumatra. Often, however, rich 
soils are intermixed with very poor soUs as in parts of 
the Ama2on basin. The failure of newly arrived settlers 
and (government officials to distinguish the promising 
from the disastrous soils has been a major detnmcnt 
to the success of Brazil's rcsetdement schemes. Farm- 
ers with long experience in the region can distinguish 
soils by the composition and characteristics of the 
forests they support; the success rates of these old 
Amazon hands in new land-colonization schemes has 
been predictably higher than that of new arrivab. 

About 8 percent of tropical soils is subject to fre- 
quent flooding. Their fertility depends on the quality 
of the silt sediment deposited annually by the flood 
waters. The Mekong delta and Amazon floodplain are 
(crtilc with good agricultural potential, if cropping 
systems can take into account the high flood risk. In 
contrast the seasonally flooded igdpo forests of Bio 
Negro in Venezuela arc on extremely infcrtOc SOils; 
the Rio Negro itself drains a basin largely composed 
of nutrient-poor white sand soils. 

With the exception ot notably rich soils, most old 
tropical soils are poor agricultural risks for a multitude 
of reasons, all associated with their great age. Most are 
poor in such nutrients as phosphorus (the only new 
sources of which are soil minerals and bedrock), po- 
tassium (which IS only very weakly held in the soil 
matrix), calcium, and magnesium. Bacteria, often as- 
sociated with roots of plants in the legume &mily, 
convert nitrogen from the atmosphere to atnnionium, 
which other microbes convert to nitrates that can be 
taken up by plant roots. Nitrogen is thus replenished 
by the Uving vegetation, but the rapid decay of organic 
matter means that nitrogen is quickly depleted when 
the forest is cleared. MiOenniaof wcatherisip h.ive left 
behind the oxides of iron and aluminum, which give 
warm-dimate soils their red and yellow colors and 
make tropical soils extremely acidic with high concen- 
trations of aluminum that are toxic to many crops. 

Much of the phosphorus in tro{ncal loils is firmly 
bound to the clays of the highly weathered soils. Phos- 
phates thus do not reach roots in the dilute SOUp the 
flows down through the soil column. Roots must seek 
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Com cobs from a single field near Toluca. Mexico, show 
the tremendous genetic diversity presait within local 
races of com. 




it out, and the floors of some tropical forests arc car- 
peted by a thick mat of fine roots at the soil surface. 
Phosphor\is uptake is also facilitated by their associa- 
tion with symbiotic fungi (called mycorrhizac), which 
grow closely associated with root cells. The fine net- 
work of the fungus more quickly and thoroughly pen- 
etrates the soil and freshly fallen litter than do plant 
roots. Through these mycorrhizac, plants are able to 
obtain sufficient phosphate for growth in otherwise 
nutrient-poor soils. 

Under an intact forest nutrients released by de- 
caying litter are thus likely to be quickly reabsorbed 
into the living vegetation. Very little is lost into the 
groundwater, but at the same time little is stored in 
the soil itself. Tropical soils under many rain forests 
arc thus deceptively poor. The lush vegetation sug- 
gested to early settlers that these were regions ol great 
untapped potential that would yield abundant harvests 
under enlightened modern agriailtural techniques. Re- 
peated tnals have shown, however, that these soils are 
very fragile and, unless carefully fertilized, apt to be 
productive for only a few short years. 

Cleared of vegetation the soil is exposed to the 
full force of the tropical sun and rain. With the root 
and fungus network no longer in place to capture nu- 
trients released from decaying vegetation, leaching and 
erosion deplete the soil of its few nutrients. If the 
trunks and branches arc burned, as they are in most 
forms of swidden agriculture, nutrients in the litter are 



converted to ash fertilizer for the crops. The ash also 
lowers the high acidity of soil, improving the availabil- 
ity of phosphorus. The first crops are improved luider 
this scheme, but as the ash is quickly depleted and the 
remaining trunks and branches decay, soil fertility re- 
turns to Its original poor state. Experinicms in Amazo- 
nian Peru show that some crops develop nitrogen and 
potassium deficiencies in the first eight months, phos- 
phorus and magnesium deficiencies within two years, 
and deficiencies in micronutricnts such as calcium, 
zinc, and manganese within the next several years. 
Yields decline sufficiently from weed invasion and de- 
creased soil fertility that small farmers generally aban- 
don their fields after only two years. Pastures last a bit 
longer, but similar factors generally force their aban- 
donment within ten years. 

The use of perennial crops solves many of these 
problems. The canopies of such crops as coffee, teak, 
oil palm, cacao, and bananas protect the soils from the 
impact of rain and dessication of the sun. Litter is often 
allowed to decay in place or is burned to provide more 
ash fertilizer. Planting of many tropical crops requires 
only minimal disturbance of the soil surface; manioc 
is planted and replanted by inserting a short section of 
stem in the ground. Yams and plantains are handled 
similarly. Weeding is accomplished by machete and 
rarely by tillage of the soil. 

Most swidden fields are a mcMange of crops of 
different species, sizes, and growth forms. The nii.v- 
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Newly planted corn emerges among the charred logs of 
a swiddcn field near Lcticia, Colombia. 



cures of crop species may prevent population outbreaks 
of insect pests that might otherwise explode on mono- 
cultures of single species. Dcvastatmg pest loads arc 
a more serious threat to crops in the tropics than in 
temperate climates where freezing temperatures annu- 
ally reduce pest populations. In the absence of chemical 
controls, tropical farmers rotate crops, intermix spe- 
cies and varieties, and abandon their fields for a long 
fallow period in an eflort to minimize losses. They 
also mimic many aspects of the natural succession in 
an old field. .Such annual crops as upland (dry) rice and 
corn are planted at the same time as such longer-lived 
species as beans, manioc, squash, and yams. Econom- 
ically important timber species or favored fruit trees 
may be allowed to stand or arc planted in with the 
short-lived crops, by the time the early crops are har- 
vested, the later species are beginning to spread their 
crowns over the soil. In this way a plot of land is in 
continuous production and rarely laid bare to the ele- 
ments, K.ven after the growth of weeds and declining 
soil fertility significantly diminish yields, farmers may 
return to their old fields to harvest fruits of palms and 
other trees planted when the field was first opened. 

Fields are allowed to lie fallow for varying num- 
bers of years depending on soil characteristics, plant 
requirements, and local farming practices. In the west- 
cm Amazon basin fourteen to twenty fallow years 
seem necessary to sufficiently improve soil fertility, hi 
Peninsular Malaysia a shorter, bush fallow {in which 



the land is again cleared before trees become large) is 
comtnon. DifTerences depend on the quality of the 
soil, crop requirements, and labor invested in weeding 
and soil management. Reestablishment of the forest 
during this period improves the stnicturc and fertility 
of the soil and diminishes the weed and insect popula- 
tions. After the fallow period the forest may again be 
cleared and burned and the land farmed for a year or 
two in a diverse mixture of tropical root, grain, and 
fruit crops. 

These cropping schemes vary. A single family 
may have several different fields in various stages of 
production, and the composition and management of 
successive fields also differ depending on a family's 
requirements for crops, the production from other 
fields, and vicissitudes of local markets. The nutri- 
ent requirements of crops importantly influence their 
management. Com and upland (dry) rice require rela- 
tively high-nutrient availability; they are planted on 
the best soils or following long fallow periods or 
soon after the slash has been burned. Manioc is toler- 
ant of very poor soils and will reliably produce tu- 
bers for several years following forest cicanng. These 
variations have at least one important characteristic 
in common: high population densities cannot be suf)- 
ported on slash-and-bum systems that rely on a long 
forest fallow to renew the soil. 

Swiddcn agriculture is ecologically sound and 
functional over a large part of the tropics, wherever 
population density is low. Where forests are extensive 
and cash and transptirtation scarce, it is an economi- 
cally viable method of ensuring subsistence and even 
producing something for market. Increasing popula- 
tions and reduced access to forest, however, danger- 
ously reduce the fallow period in many parts of the 
tropics. 

Moreover, national policies, loan programs, and 
tax incentives often encourage the clearing of large 
parcels of land. In Amazonia and Central America 
cattle ranchers and land speculators consolidate the 
land of smallholders, delaying the retum of the for- 
est for the temporary establishment of pasture. Mar- 
ginal and inadequate soils are often cleared of their 
forests in large-scale Indonesian and Amazonian reset- 
tlement schemes, and under the stimulus of govern- 
ment tax incentives and their own indebtedness, set- 
tlers may clear more land than they arc able to manage 
adequately. 

Where large areas are cleared or the soil is continu- 
ously disturbed (as under pasture), the reestablishment 
of forest is much delayed. The seeds of most tree spe- 
cies, except fast growing, weedy species, are large, 
short lived, and poorly dispersed; they are thus un- 
likely to reach slash-and-burn fields or pasture unless 
seed trees are close by. Mycorrhizal fungi, which can 
only survive in association with living roots, also de- 
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dine in hiige dearii^; seedlings of nuny fotest trees 

are unable to grow in the absence of their phosphorus- 
gathering mycorrhizac. Those seedlings that do get 
started arc often those of aggressive tropical grasses 
and other weeds that strangle crops and tree seedlings. 
The intense tropical sun and soil compacrion. lOce 
nutrient depletion, also impede the establishment of 
young seedlings because their roots are not able to 
penetrate deeply enough to readl a idiable water sup- 
ply during the dry season. Great expanses of rain-forest 
lands, originally cleared for slash-and-bum plots and 
then converted to pasture, have been severely degraded 
into scrubland, unusable for cither cattle or agriculture 
and unable to support a potentially productive forest 
The forest has been, in effect, mined for a &w short 
years of productivity. 

The impact of heavy tropical rains, cattle, and ma- 
diinery compact the soils, collapsing the fine earth- 
worm tunnels and old root channels. Rainwater is no 

longer absorbed into the soil but runs over the surface 
carrying topsuils, silts, and clays into the streams and 
rivers. Fluctuations m water Icvds of major rivers be» 
come increasingly chaotic; at low water, civets become 
uimavigable and floods arc higher and more destruc^ 
live. On slopes, landslides expose the poor subsoils 
and destroy villages, roads, and bridges. The silt from 
unprotected watersheds fills reservoirs quickly so that 
the life expectancy of dams in tropical forests is drasti- 
cally shortened. In many cases the electricity generated 
during the biief life of the reservoir fells fer shozt of 



paying for the construction of the dam. 

There is good reason to mourn the loss of the 
tropical rain forest. The great diversity of its plant and 
animal life make the tropical rain forest a resource of 
special value to humankind, unmatched by any other 
ecosystem on earth. For all our well-meaning attempts 

to preserve this diversity in zoos, botanir.il ic-irdens, 
seed banks, and gerrn-plasni preserves, our greatest 
eflforts can only safeguard for a limited time a miniscule 
number of species and varieties. This diversity and the 
fragility of most tropical soils make the rain forests 
especially vulnerable under the heavy hand ot large- 
scale development, endangering both the wealth of the 
forest and productivity of die land on which it stands. 
Even more vulner ihle is the acciimul.ited knowledge 
of forest ecology and resources among rain-forest peo- 
ples. We will not preserve what we do not know and 
understand. Our best hope is in the reasoned devdop- 
ment of some rahi-forest land and resources for the 

sustained benefit of its people, in the preservation of 
other forests with all the intncacies ot tlieir structure 
and interactions intaa. and in the conservation of the 
cultural heritage of the people who Uvc dose to the 
fenest. 
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Educstioa at the New York Botanical Garden. 
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Under the trees . . . the mimberoflovdy parasites everywhere Uliutrated the IdndlyinAieiioe 
of light and air. Even where the trees were largest the sunshine penetrated, subdued by the 
feline tu I MiinMtc i;rLcnisl)-golden tints, filling the wide lower sp c c - a nli iLiuler lijirhi;lns, 
and fiint blue-aud-grey bliadows. . . . How far above me seemed ihat leaty eloudland iiitu 
which I gazed! 

W. H. Hudson. Grefu MatuMtis, 1904 

And in the midst (ofthe giant trees] the merciless creepers clung to the big trunks in cable-like 
coih, Icjpcd from tree to tree, hung in thorny festoons from the lower boughs, and, sending 
slender teiidriU mi liiuli K> seek out (he Smallest biandics, carried death to their victinis in 

»n exulting not ot silent <ic?>trucciun. 

Joieph Conrad, Almtye^t FMf, 189$ 

JVL. 

or landscape, tropical lands tascinjtc the artists who portray them. The idea of a winterless land filled 
with fantastic and unknown plants and animals evokes a landscape and rhetoric of superlatives and 
excesses. Powerful .111 J ^^ttcn conflicting images typify portr-iyals of tropical rain forest. Well-known 
works such as W. H. Hudson's novel Gicn/ MiVisioii^i, Henri lioussr.m p.iinrine Tlir Drcjm {1910), 
and John Huston's film The AJruan Queen (1951) arc evidence ofthe lasciudtion with tropical nature. 
These works in turn represent the visual and emotional cords that bind European culture to the equa- 
tori.il zone. 

Say the word jungle and one conjures up .i visum of 
riotous impenetrable v^Ctatioii, drenched with steam 
and mist, tcemit^ wim wondrous, unfamiliar, and 
perhaps dangerous beasts. Say the word junali ai;ain 
and the view shifts to .in idyllii setting of p.ilni trees 
andjewclhkc flowers in which the ^lentle inhabitants 
live in harmony with their surroundings. A third dme 
and now the tropical forests form the backdrop for 
scenes of adventure, conquest, and discovery. The vi- 

sii.il .iiid liler.irv .irts give substance to these images; 
paintings, novels, comic strips, and films arc the pri- 
mary avenue of contact between the torrid regions and 
the safe confines of the Western mind. 

It is important to emphasi2e that the social and po- 
litieal elitn.ite ii; wliuh most Europeans iiave entered 
the tropics lias been one uf exploration and exploita- 
tion. During the five hundred or so years in whidi 
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Westerners have ventured into the equatorial zone, 
their primary lolc has been laying claim to and exploit- 
ing the resources ofthe region. Viewmg themselves m 
the context of conquerors, colonists, and custodians, 
their perception of the tropical environment, including 
native peoples, has been colored by the arrogance as- 
sociated with their assumed superiority. These atti- 
tudes in turn work to establish and maintain a sense 
of distance and imfamiliarity between Western and 
tropical ways Artists are not exempt tVoni prevailing 
views; the social, religious, and economic rationale for 
the northern presence in the tropics forms an underl \ - 
ing theme in many artistic portrayals ofthe equatorial 
region. 

Since the advent of printing, northern peoples 
have had an insatiable appetite for jungle talcs. The 
Tnveb of Marco Polo, which introduce fourteenth- 



J»n Breughel. The Gardm of Eden with the Temptation and 
Fall of Adam and Eve, ca. 1600. Muiicum of Fine Arts, Seville. 





century Europe to many of the wondrous plants and 
products of tropical Asia, was one of the first books 
to be available for general readership; Juan Diego de 
Valdcz's talc "The Lost City of Zinj" fascinated sev- 
enteenth-century Portuguese readers with accounts of 
tail-bearing men having carnal knowledge of native 
women in the tropical forests of Africa. Thousands of 
Americans in the mid-nineteenth century lined up to 
pay twenty-five cents to see Frederic E. Church's trop- 
ical landscape Tite Heart of the Andes (1859), making it 
the most viewed American painting of its day. In our 
own century we have had appetite sufficient to con- 
sume more than ot)e thousand jungle novels and hun- 
dreds of Jungle movies. Even though nearly all these 
books probably would be excluded from a compen- 
dium of great literature and some ot the films represent 
all-timc cinematic lows, it is certain that they inspire 
and arc in turn mspired by the jungle's powerful 
image. 



Reference to "tropical regions" has exotic and 
wonderful connotations, but the "torrid zone" (from 
the Latin torrere. to roast, also, to be highly passionate, 
ardent, zealous) captures a more vivid image. Many 
tropical biologists object to calling the tropical rain 
forest "jungle" because both the popular image and 
etymological roots of the word Jungle suggest a mis- 
conception. The word is derived from the Hindustani 
word djanghael or jangal, meaning wasteland or uncul- 
tivated ground. With the imposition of British colo- 
nialism the use of the word became generalized from 
the land itself to the vegetation occupying such un- 
tcnded areas. Although the original application of this 
term was to dry, scrubby thickets, jaiigal soon came 
to refer to any wild, luxuriant tropical environment. 
British colonial officers, when transferred irom re- 
gions oldjanghael to other parts of the empire, brought 
this exotic term with them, while such popular nine- 
teenth-century accounts of discovery and exploration 
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Thomas Cole, Expulsion from the Cardni o/FJcti, 1827- 
2». Museum of Fine Arts. Uostoii. 




as David Livingstone's Narrative of an F.xpediiiott to the 
Zamhe.u introduced the term to tcmpcrate-zone read- 
ers. Kudyard Kipling's The Jungle Books (1894-95) 
forever linked the word jungle with the exotic inhabit- 
ants of the tropical forest. 

The njystique of a region so vastly difTcrcnt and 
more diverse than the temperate zone fascinates artist 
and audience alike. In the minds of distant artists the 
concept of the unknown Jungle is subject to continual 
change. Exotic tropical landscapes, more than familiar 
scenery, act as free vessels in which the social, political, 
and religioscicntific concerns of the day can book pas- 
sage. Even as an artistic matrix, however, the tropical 
environs are never quite passive. Artists who venture 
into the equatorial zone bear the mark of a direct c.x- 
penence with the jungle. The portrayal of tropical na- 
ture in Western art, literature, and film has created 
enduring images of the tropical rain forest as the ong- 
inal paradi.se, source and progenitor of evil, an arena 



for adventure and discovery, a region of vast wealth, 
and as a trcasurehold of biological diversity. 

The Garden of Eden: A Tropical Vision 

Time wriies no wrinkle on thine azure brow. 
Such as creation's dawn beheld, thou rollest now! 

J. E. Warren. " Tlie Komaiice of the Tropics," 
Knickerbocker Magazine (June 1 849). 

The idea of a lost golden age in which peace, harmony, 
and immortality prevailed is a myth shared by many 
cultures. Characterized by perpetual spring and an ab- 
sence of fear or need, lands of primal innocence arc 
removed in space and time and thus unattainable with- 
out divine intervention. The tropics provided a ready 
source of inspiration for paradise. Homer's Elysian 
Plains, a land "where life is easiest for men," is also 
without snow or great storms, while Virgil trans- 
formed Arcadia from what had been a rough and rural 
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land of rustic, fiuniliar folk to a l.uulscipe ofluxuriant 
vegetation and perpetual spring. The Cardinal Pierre 
d'Ailly, whose book Columbus was to use as a n»ajor 
reference in planning voyage, reported the t \is- 
tence of a race of people at the equator who never die 
except when they become bored with their happy exis- 
tence and throw themselves into the sea, 

HfiA. die onset of the Age of Exploration and the 
reality of ^obal travel, paradise became transformed 
fiom aomething distant in time to something perhaps 
distant only 111 sp.x c. That early expeditions believed 

in the possibili: , i l Jisrovt-riih; paradise on earth has 
been well doi umeiited. (Christopher CColumbus wrote 
Queen Isabella that he had indeed discovered the Gar- 
dcii of Eden in the West Indies. Other explorers and 
settlers shared this impression; the first European chil- 
dren born on the island ot Madeira were aptly named 
Adam and Eve. Lush tropical v^eutton harmonized 
with earlier notions of the golden age. Furthermore 

the tropics were bv fnr the I.irpest portion ofthe world 
Linkiiowii to Kurope.itis .k that tune and thus provided 
the most probable location for the lost Garden of Eden. 
Sir Walter Raleigh devoted the entire first book of 
his History of the World (1614) to questions regarding 
paradise. Drawing on his travels in the tropical regiotIS 
of Spanish America, he wrote, 

That if there be any place upon the earth of that nature, 
beauty, and delight th,it Paradise had, the same must 
be louiid VMtlmi . - . tin- Trupuks sn isumv sorts 
ot delicate fruits, ever bearing and at all tmu- beautified 
with blossom and fruit both given and ripe, as it may 
of all other p«it« be beat compared to the l>aTadU*c of 
Eden. 

Later in the seventeenth century John Milton de- 
scribed in Paradise Lost a land of eternal spring, where 
"Blossoms and Fruits at once of golden hue /Ap- 
peared," where "palmy hillock" and "Flowers worthy 
of Paradise" nuke up a "Nature boon /Poured forth 
profuse on Hill and Dale and Plain." Depictions of 
Eden, such as that by Jan Breughel, bring together 
tropical and temperate nature iti a peaieful and lush 
rendering ot the golden age, while others such as Henri 
Rousseau's fabulous jimgle scenes and Expulsion jirom 
ifcr Garden of Eden by the nineteenth-century American 
painter Thomas Cole are wholly tropical. Many art- 
ists, probably influenced by the biblical phrase "the 
tree of Ufc, which bear twelve manner of fruits, and 
yielded her fruit every month" (Revelation 22:2). cap- 
tured the idea of an eternal spring by painting both 
flowers and fruit on the same tree. Eden was pictured 
as a tropical paradise not only because it is lush and 
peacefiil but because it is also perceived to be unchang- 
ing and seasonless. In depicting a tropical Eden these 
artists represented not Just spring, fruitfiilness, and 
abundance but an eternal spring, un£uling fruitfulness. 



and endless abundance. If paradise has been lost to hu- 
mankind, its timeless aspect su^ests it remains to be 

regained. 

Artistic \ :c\vs ofthe inhabitants of the equatorial 
regions shared in this association of Edenic innocence. 
J. H. Bemardin de Saint-Pierre's Paul et Vtrginie, a late 
eightoenrh-rentttry romaniio novel set on a lush trop- 
ical island, draws the parallel between the two children 
and their tdcnic counterparts, hi Herman Mdville's 
1846 novel Typee the lutives exist in a state of original 
grace; their life on the idyllic islands of the Marquesas 
IS reminiscent of the Garden of Eden. 

The penalty of the Fall presses very lightly upon the 
valley of Typee. ... I scarcely saw any piece of work 
performed there which caused the sweat to stand upon 
a single brow. As tor digging and delving for a live- 
lihood, the thing is altogether unknown. Nature has 
planted the breadfruit and the banana, and in her own 
good time she brings them to maturity, when die idle 
savage strctdics fordi his hand and satisfies his appetite. 

The jungle is also the land of dreams, a place where 
dreamlike realities hold sway. The painter Rousseau 
wrote of his experiences in the tropical greenhouse at 
the jardin dcs Plantcs in Paris (the closest that he ever 
came to the real jimgle) that "when I enter these hot- 
houses and see these strange plants from exotic coun- 
tries I feel as if 1 have stepped into a dream." His 
painting The Dream depicts a young woman reclining 
on a settee amidst a tropical setting. She dreams ofthe 
forest and becomes transported among its lush vegeta- 
tion. 

Not satisfied with visits to botanical gardens and 
hothouses, many nineteenth-century American paint- 
ers such as Frederic £. Church. Martinjohnson Heade. 
and George Catlin traveled to the tropics to capture its 
fascination firsthand. When Church's first large tropi- 
cal landscape. The Heart oj the Andes, was exhibited in 
1859, it was an immediate success. Flanked by black 
velvet curtains, surroimded by potted tropical plants, 
and lit by gaslights, this painting was more than just 
another canvas. Spectators were advised to bring opera 
glasses, schoolchildren were given instruction m front 
of It, and interpretive pamphlets were written to guide 
the viewer through its many marvels. There in exqui- 
site detail and clarity, tropical luture is displayed in all 
its diversity and harmony. Thcodore Winthrop, in his 
1859 pamphlet, wrote; 

No one calls for quinine after seeing his pictures, or 
has nightmares filled with caymans and vampires. . . . 
Llamas nuy feed there undisturbed by anacondas. No 
serpent hugs; no scorpion nips; never a mosquito hums 
over all this fair realm. Perpetual spring reigns. . . . 
Life here may be a sweet idyl. 

Church's contemporary. Martin Johnson Heade. cast 
tropical images with a dreamy, shadowy presence. 
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Martin Johnson Heade. South American Rivrr, 1868. 
Museum of Fine Arts. Boston. 



Although best known for his illustrations of tropical 
huniniiiigbird.s, hi$; landscapes retain the possibility of 
unlimited potential and thus create an image of the 
tropics without destroymi; a vision. They partake of 
the romance ol the tropics as well as its Edcnic associ- 
ations, hi his South Amcriian Rirtr (1868). for exam- 
ple, it is not the overwhelming fullness of tropical 
nature but the mystery of the unknown that domi- 
nates. Substituting shadow for clarity and atmosphere 
for detail, such vaporous and dreamy portrayals of 
tropical rain forests present a seductive and persistent 
image, one reflecting the myths and dreams of the 
age. 

Nineteenth-century painters such as Paul Gau- 
guin and John La Fargc left the Industrial Revolution 
behind 111 search of tropical natives whose lives lay 
closer to what they believed was the original inno- 
cence of the human spirit. The romantic works of this 
tradition present an idyllic, peaceful setting and cap- 
ture the essence of Eden in their portrayal of a life free 
from toil, struggle, or care. 

While twentieth-century artistic depictions of 
rain-forest peoples are decidedly less romantic, the 
perception that the tropical rain forest can absorb and 
absolve the evils of modem civilization remains. A 
familiar theme in literature and folklore is that of a lost 
child accepted and sheltered by the jungle and raised 
in an original state of innocence. These children de- 
velop into wild but morally superior beings who, in 
turn, frequently become the saviors of the true natives 
of the forest. Mowgli, of Kipling's The juiijih- Books , 
is an early example of this pattern, followed by Rima 
in W. H. Hudson's Green Mansiotis, and Tarzan in 
Edgar Rice Burroughs's Tarzan of the .4;»« (1914). The 
same story line is followed in such movies as The Bhtc 
Lagoon (lySo), Sheetia, Queen of thi jun<ile (1984), and 
The Emerald l-orest (1985). .So manifest and compelling 
was the concept of a soul of tropical innocence that in 
London's Hyde Park a bird sanctuary and statue were 
dedicated to Rinu, the heroine in Green Mansions. 

The Jungle as the Source of Evil 

"It is just as II was in Paradise." said our pilot, an old 
Indian of the Missions. . . . But in carefully observing 
the manners of animals among themselves, we see that 
they mutually avoid and fear each other. The golden 
age has ceased; and in this Paradise of the American 
forests, as well as everywhere else, sad and long experi- 
ence has taught all beings that benignity is seldom found 
in alliance with strength. 

Alexander von Humboldt, Personal Namitit'e of 
Travels to the Equinoaial Regions of the Sew Conti- 
nent, during the Years 1799-1^04 (1807-jj) 

A negative image of the tropics existed even before 
actual and sustained contact had been made with the 
equatorial region. Thomas Aquinas, following Aris- 




totle, supposed the equator to be uninhabitable due to 
its proximity to the sun. Sir Thomas More located 
Utopia (15 16) in the New World but placed it in the 
south temperate zone, believing the equatorial bell to 
contain only "greate and wyde desertes and wylder- 
nessess . . . intollerable heate . . . wyld beastes and 
serpcntcs." Nineteenth-century explorer H. M. Stan- 
ley, whose enormously popular book Through the Dark 
Continetit (1878) influenced many later novelists, found 
the tropical rain forest to be a "region of horrors," a 
place where it was difficult to "accustom myself to its 
gloom and its pallid solitude. I could find no comfort 
for the inner man nor solace for the spirit." Even the 
seasonlcss and timeless character of the tropics could 
be perceived in a foreboding manner. Herman Mel- 
ville, in "The Encantadas" (published in The Piazza 
Tales, 1856), writes of the "special curse" of these 
equatorial islands, "that which exhalts them in desola- 
tion ... is that to them change never comes; neither 
the change of seasons nor of sorrows." 

The overwhelming complexity and disorder of 
the natural vegetation and landforms is evidence to 
some of the darker side of tropical nature. In The 
Emperor of the Amazon (1977), Marcio Souza writes. 

Someone in Bclcm once told me that you become mute 
in the face of the Amazonian setting. Not so . . .you 
become humiliated, by the blinding intuition of ab- 
solute prehistory. An experience which made me feel 
profoundly uneasy. As a son of the sea of Cddiz, I had 
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Frederic E. Church, The Heart of the Andes. 1859. 
Metropohun MuKum of Art, Now York. 




Scene from The Lost World, 1925. 




already known the crushing power of nature. But the 
sea is classical-implacable perhaps, but without obfusca- 
tion. The jungle is reticent, Muslim: no tides, no waves, 
no sun on the back of emeralds and foam. 

Recent works, such is Jewelled Jutijile (1958) by Ainer- 
ican painter Mark Tobcy and The Jiin^fte by Cuban 
painter Wilfrcdo Lam (1943), give visual form to this 
image of the jungle as labyrinthine and chaotic. 

The inability to comprehend the tropical rain 
forest causes some people a sense of alienation and 
places the jungle outside the realm of human reasoti. 
The jungle landscape provides fertile ground for the 
deepest suspicions of the nature of man. Another 
contemporary South American writer. Gabriel Garcia 
Marqucz, confirms this is his book One Hundred Years 
of Solitude (1967): 

Then, for more than ten days, they did not see the sun 
again. The ground became soft and damp, like vol- 
canic ash, and the vegetation was thicker and thicker, 
and the cries of the birds and the uproar of the mon- 
keys became more and more remote, and the world 
became eternally sad. The men on the expedition felt 
overwhelmed by their most ancient memories in that 
paradise of dampness and silence, going back to before 
original sin, as their boots sank into pools of steam- 
ing oil and their machetes destroyed bloody lilies and 
golden salamanders. 

Along with its incomprehensibility, the irresistible, 
scduaivc nature of the jungle is an important theme 



in twentieth-century Western portrayals. While na- 
tives appear to move easily through the jungle with 
little resistance, northerners are thwarted at every 
step. Antithetical to the realm of reason and order to 
the outsider the jungle seems to emit a force that acts 
to reclaim and destroy any structure that is foolishly 
placed within its grasp. For Western explorers this 
often means that direct return is impossible as their 
freshly cut trails "close up with a new vegetation that 
seemed to grow right before their eyes" (Ofic Hundred 
Years of Solitude). For residents in tropical lands it sig- 
nifies that constant vigilance is needed to preserve 
one's shelter lest one return to find it "literally burst 
apart by the force of the plants that had grown into 
it, pushing up the roof, cracking the walls, turning 
to dead leaves, rot, what once had been the materials 
of which a home was made" (A. Carpenticr, The Lost 
Steps, 1956). Kipling's tale "Letting in the Jungle," 
which appears as part of The Juttjile Books, treats di- 
rectly this primal urge to reclaim and destroy the 
structures of human civilization. Whole villages have 
little hope against this onslaught, which leaves only 
the "roaring jungle in full blast on the spot that had 
been under plough not six months before." The story 
culminates in a paean of the jungle against the lives 
and struoures of the villagers. 

I have untied against you the club-footed vines, 
1 have sent in the jungle to swamp out your lives. 
The trees — the trees arc on youJ 
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Humphrey Bogart drags the boat through the swamp in 
a scene from The AJhcaii Quern, 1952 (John Huston). 




The house^beams shall fall. 
And the karela, the bitter karetii, 
Shall cover yoti all! 

The jungle is equally destructive of human willpower 
and resolve. Dreams, madness, and a regression to in- 
fantile behaviors constitute the "logic" of the jungle. 
In both Vladimir Nabokov's "Ticrra Incognita" (1931) 
and lirnest Hemingway's "The Snows of Kilimanjaro" 
(•935) tropical illness leads to fever-crazed madness 
that renders the protagonists unable to avert their in- 
evitable demise. Outside the domain of human will, 
the jungle is beyond the reach of Christianity and 
prayer as Peter Matthiesscn notes in At Play in the Fields 
oj the Lord (kXi.s): 

In the d.irk runnels of the rain forest the dim light was 
greenish. Strange shapes caught at his feet, and creepers 
scraped him; putrescent smells choked his nostrils with 
the density of sprayed liquid. He fell to his knees on 
the rank ground and began to pray, but instantly 
jumped up .i^.iin. He had wandered into .1 cathedral of 
Satan where all prayer was abomination, a place with- 
out a sky. a stench of death, vast somber naves and 
clerestories, the lost cries of savage birds — he whooped 
and called, but no voice answered. 

The most potent metaphor, however, is the association 
of the jungle with the unconscious mind. Envisioned 
as a powerful, uncharted, and untamed region beyond 
the control of will or order, twentieth-century views 
of the unconscious form nearly a point for point cor- 



respondence with earlier fantasies of the jungle. Lack 
of order, intense fertility, and nearly overwhelming 
power arc characteristics of both the jungle and the 
inner mind. Each is also a place where dreams, mad- 
ness, and infantile behaviors reign. 

The idea of a journey is central in novels and 
movies that explore this relationship between the jun- 
gle and the mind. A journey deeper and deeper into 
the irresistible, yet unforgiving tropical forest paral- 
lels a journey into the mind's hidden depths. Joseph 
C'onrad draws on this in The Heart of Darkness {njoz). 

It was like a weary pilgrimage amongst hints for night- 
mares. . . . Going up that river was like travelling back 
to the earliest beginnings of the world, when vegetation 
noted on the earth and the big trees were kings. ... I 
tried to break the spell — the heavy, mute spell of the 
wilderness — that seemed to draw him to its pitiless 
breast by the awakening of forgotten and brutal in- 
stincts, by the memory of gratified and monstrous 

passions. 

The darkness of Conrad's forest, its wild and savage 
character, is nude ail the more terrifying by the "dim 
suspicion of there being a meaning in it which you — 
you so remote from the night of first ages — could 
comprehend." Civilization, culture, religion, and will 
stand opposed to this dark and subliitiinal side, rein- 
forcing the idea of the jungle as something to be over- 
come, subdued, exterminated. 
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Henri Rousseau, The Dream, 1910. Museum of Modem 
Art. New York. 

Bottom: Charles Christian Nahl. Incident on the Chagres 
River, 1867. Bancroft Library, University of Cahfomia, 
Berkeley, CA. 
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John La Farge, Afterglow, Tautira River, Tahiti, 1891. 
National Gallery of Art, Washington, D.C. 



Jungles Filled with Danger and Adventure 

Far-ofT and poorly known tropical lands have long 
inspired curiosity and aroused the imagination. Three 
thousand years ago travelers returning from the torrid 
zone fascinated Egyptian courtiers with tales of mon- 
keys and tiny humans in much the same way as ac- 
counts of new species and complicated interactions 
among species fascinate people today. Predominant in 
later visions of life in tropical rain forests is the concept 
of violent struggle; nowhere is nature portrayed as 
being more "red in tooth and claw" (as Tennyson 
wrote). Such jungle safari stories as R. M. Ballantyne's 
The Gorilla Hunters (1862), M. Keid's The Tiger Hunter 
(1875), and Richard Connell's The Most Dangerous 



Game (1924) have greatly influenced the popular image 
of tropical rain forests. Hungry lions, wounded buf- 
falos, poisonous snakes, and rampaging bull elephants 
are everywhere abundant on the pages and celluloid of 
tropical fiction. Peculiar to this fiction is the image of 
danger from above; big cats, snakes, and snipers add 
a vertical dimension to fear. Professor Challangcr and 
his associates in Sir Arthur Conan Doyle's Lost World 
(1912) even had to deal with both man-eating plants 
and huge dinosaurs presumed extinct for more than 
one hundred million years. The overall impression is 
that to survive in the jungle one must be agile, heavily 
armed, and constantly aware of the nearest climbable 
tree. 
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Aquirre stares out at the water in a scene from Aguirre: "Scene in Brazilian Forest" in Prince Maximilian, Travels > 

The Wraih of God, 1972 (D. Werner Herzog). in Brazil in the Years i8ii, 1S16, and 



Elmo Lincoln and Enid Markcy in Tarzan of the Apes, 1918. 




Some of the creatures uken from the rain forest 
might better have been left where they were. Larger- 
than-life jungle creatures and modem civilization of- 
ten have trouble coming to terms with one another. 
The best-known example is King Kong (from King 
Kong, 1933). Typical of many of his jungle brethren, 
Kong was a gentle sort, an admirer of beauty, and 
morally superior to many of his human captors. His 
brutish inclinations only emerged when confronted 
with civilization. Kong was better off in the jungle 
that spawned him, and certainly only the jungle could 
contain him. 

The most enduring figure in jungle adventure is 
Tarzan, the King of the Jungle. Born of English nobil- 
ity and raised by giant anthropoid apes, this scantily 
clad denizen of the jungle left his own indelible im- 
pression of tropical rain forests on readers and movie- 
goers. Tarzan's creator. Edgar Rice Burroughs, based 
his rather sketchy descriptions of tropical rain forests 
on Stanley's In Darkest Africa (i8«po). In reading the 
twenty-four novels in the Tarzan series (translated into 
more than thirty languages) few descriptions of the 
forests are etjcountered. Burroughs left much to the 
reader's imagination. In the first book of the series. 
Tarzan of the Apes (1912), only two pages of the long 
novel contain any description of the jungle at all. Ap- 
parently even early in the twentieth century the public 
had enough of an image of the tropical rain forest that 
a sentence like "From a great mass of impenetrable 




foliage a few yards away emerged Tarzan of the Apes" 
was enough to conjure up a fabulously exotic setting, 
a landscape suitable for a hero like Tarzan. In 1918, six 
years after the creation of Tarzan, the first of an esti- 
mated one hundred movies featuring the King of the 
jungle was released. Tilmcd primarily in Louisiana, the 
first Tarsan of the Apes capitalized on the presence of 
palms, Spanish moss, and large grapevines to create 
the fantastic landscape that the jungle required. 

For Tarzan the jungle is home. Although he faces 
threats almost every day, Tarzan is part of the system: 
he hunts and is hunted. As in Kipling's The Jungle 
Books, however, evil enters the tropical rain forest in 
the form of other humans. The jungle itself is envi- 
sioned as only a setting for danger not as a source of 
treachery and corruption. 

Men were indeed more foolish and more cruel than the 
beasts of the jungle! How fortunate was he (Tarzan) 
who lived in the peace and security of the great forest! 

In line with the prevailing views of Western superi- 
ority. Burroughs portrays natives in his books as evil, 
stupid, or both, while the Europeans who enter the 
forest do so under duress, to escape capture by the law, 
or to steal something. The forest generally thwarts 
these evildoers, allowing Tarzan to rid Ins home once 
again of human corruption. 

Jungle quest and jungle escape stories invariably 
include a scene in which the protagonist fights, chops. 
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swings, or crawls through a miserable tangle jusc be- 
fore the treasure is discovered or the captor eluded. 
Although in real life the understory of most tropical 
rain forests is sufficiently open to allow normal foot 
travel, the adventurers that people the pages and t'llms 
of the tropics arc invariably separated from their goal 
by impenetrable masses of spiny, snake-ridden tangles 
of vegetable matter. One scene th.it has left a particu- 
larly vivid impression of the e.\tremc difficulties of 
travel in the tropics is Humphrey bogart pulling the 
Ajridtii Qmrti through the leech-infested swamps of 
central Africa, almost a relief after the swarms of in- 
sects biting with such ferocity that Rose Sayers (Kath- 
arine Hepburn) is driven to temporary hysteria. 

The true dangers and difficulties of passage 
through tropical rain forests were brought to public 
attention during the iKoos by those who chose a trans- 
isthmian passage on their way to the Cralit'ornia gold 
fields. Diseases such as yellow fever and malaria struck 
down many as did other dangers of travel. The C'ha- 
gres River, which formed an integral part of the 
Panamanian passage, inspired the following poem by 
J. S. Cfilbcrt (lyos): 

Beyond the Chagrcs River 

'Tis said — the story's old — 
Are paths that lead to nioutiiains 

C)i purest virgin gold; 
But 'tis my firm conviction. 

Whatever tales they tell. 



TTiat beyond the Chagres Uivcr 
All paths lead straight to hell! 

In spite of the difficulties, several of those successful 
in the gold fields later commissioned artists to capture 
their memories of the tropical passage. 

The reputation of C^entral America as a hellhole 
of organic corruption was sealed by those who built 
railroads through the forests and worked on the Pan- 
ama Canal. In Cdhfuij^es and Kmi^s (1904), a rather 
humorous account of the lives of jungle railroad work- 
ers, O. Henry captures a widely held image of the 
tropical rain forest. 

T'wjs a sort of camp in a damp gorge full of wildncss 
and melancholies. . . . The trees was all sky-scrapers; 
the underbrush was full of needles and pins; . . . ye 
st(M)d knee-deep in the rotten water and grabbled 
roots . . . surrounded by a ragin' lorest tull ot disreput- 
able beasts . . . waiting to devour ye. The sun strikes 
hard, .ind melts the marrow in your bones. Ye get 
'iimil.ir to the Icttuce-iMters «he poetry books speaks 
about. . . . Tis a land, as the poet says, "Where it 
always seems to be after dinner." 

Powerful images of tropical rain forests are also de- 
rived from the hundreds of jungle war novels and 
films. Involvement in jungle wars has resulted in a 
vivid and distinctly unfavorable impression of trop- 
ical rain forests in the minds of temperate-zone sol- 
diers, readers, and moviegoers. The ever-present 
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Wilfrcdo Lam, The Jungle, 1943. Museum of Modem 
Art, New York. 




threat of ambush, the heat, and almost inevitable dis- 
eases and internal disorders might very well dimmish 
a soldier's love of the forest. In Tim O'Brien's novel 
of the Vietnam War, Going after Cacciato (1975) the 
author succinctly summarizes much of what is to be 
loathed and feared in the jungle. 

it was jungle. Growth and decay sweating green, 
the smell of chlorophyll, Jungle sounds and junglc 
dcpth. . . . Itching jungle, lost jungle. A botanist's 
madhouse. 

Tropical vegetation for the Western soldier impedes 
progress and further hides an enemy that somehow 
seems naturally camouflaged. Exposing the enemy 
seems to necessitate destroying the forest, which is 
the cloak and shield of the enemy. The forces of mod- 
ern technology arc overwhelmed by the jungle's on- 
slaught as Norman Mailer points out in The Naked and 
the Dead (1948). 

It seemed impossible to maintain any sort of order . . . 
the jungle offered far more resistance than the Japa- 
nese. ... In the heart of the forest the trees grew 
almost a hundred yards high, their lowest limbs 
sprouting out two hundred feet from the ground. . . . 
Beneath them ... a choked assortment of vines . . . 
wild banana trees . . . brush and shnibs squeezed 
against each other, raised their burdened leaves to the 
doubtful light that filtered through, sucking for air and 
food like snakes at the bottom of a pit. . . . Every- 



thing was damp and rife and hot as though the jungle 
were an immense collection of oily rags growing hot- 
ter and hotter under the dark stifling vaults of a huge 
warehouse. Heat licked at everything, and the foliage, 
responding, grew to prodigious sizes. . . . No army 
could live or move in it. 

In modem times the jiuiglcs of giant trees and grasping 
creepers have given way to those of tall buildings and 
crowded streets. The urban or concrete jungle carries 
with it much the same associations of competition 
and struggle. In Upton Sinclair's turn-of-thc-century 
novel. The Jungle, the depiction of a Chicago meat- 
packing factory and heartless demise of even the best 
intentioned brings to mind the image of the jungle as 
a region of brutality and fear. 

The Riches of the Tropics 

Eldorado — the golden one! How many stories have 
been told, pages written, and reels of film shot about 
the pursuit of the elusive hidden wealth of South 
America? This theme is treated with varying degrees 
of respect in such modern films as Indiana Jones and 
the Temple of Doom (1984), Agiiirre: The IVrath of Clod 
(1972), and Romatuing the Stone (1984). To satisfy audi- 
ences' cravings for adventure searches for Eldorado are 
often combined with ones for the fountain of youth 
and encounters with tribes of fierce but provocative 
Amazons. Quests, however, generally entail great 
hardships, and .searchers for Eldorado arc depicted as 
sufTcring their share. The image of the hardships of 
the qui-ster was captured by Werner Herzog's Aguirre; 
crazed by lust for gold and exhausted by heat, insects, 
hunger, hostile natives, and mutinous troops. Aguirre 
sits staring out at his nemesis, the jungle. 

The "dark continent" is also depicted as a source 
of hidden wealth in the form of elephant graveyards 
and the treasures of the Lost Tribe of Israel. It was a 
greed for ivory that lured Conrad's Mr. Kurtz and 
others into the "heart of darkness." Novels and films 
of tropical adventures all too frequently envision the 
strong, intelligent, and generally light-skinned north- 
erner sweeping in to "discover" or "rescue" the trea- 
sure, presumed to be of little use in such "uncivi- 
lized" country. Such exploits, however, are generally 
fraught with danger and travail as the jungle provides 
little welcome to outsiders. In H. Rider Haggard's 
action-packed Victorian novel King Solomon'i Xfines 
(18K5), fierce, cannibalistic natives and ancient curses 
plague the hero Allan Quatcrmain. That this story has 
been connnitted to film no fewer than five times attests 
to the power of the tale. 

Of all the true and fictionalized accounts of wealth 
to be gained in the tropics, the story of the rubber 
boom in South America perhaps brings fact closest to 
surpassitig fiction. Rubber barons actually did light 
cigars with hundred dollar bills on the steps of the 
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opulent opera house in Manaus. Like most fortunes, 

how cr. the wciltli of the rubber b.irons was ac- 
cuiiuiljtci.i at tlic expense ol trcinciulous human suf- 
fering. Apparently the rubber borons took to heart 
the fifteenth-century Portuguese proverb "Beyond the 
equator, everything is permitted." Vast wealth stimu- 
lated vast excesses and wild schemes. The idea of drag- 
ging » steamboat over a mountain, as in Hcrzog's 
movie Filzeamlde (1982), may not have seemed that 
preposterous to people w ho \\ ore sending their soiled 
Imen from Brazil to France tor proper laundering. 

In addition to tales of gold, jewds, fountains of 
youth, and new species, visitors to tropical rain for- 
ests often told, and still tell, of the great agricultural 
potential of the lands where winter lu-vcr tonu s. The 
implication is that a sturdy and preferably Protestant 
farmer could get wealthy planting crops and exploiting 
the apparcndy fertile soil. This unfortunate fallacy is 
based on the assumptions that northern farmers and 
fiirming methods are far sufHrrior to tropical ways 
and that the luxuriance of the natural tropical vegeta- 
tion suggests unlimited fertility. For example, in 1853 
A. R. Wallace wrote the following in A NmfMivt of 
Tr<ii'i/.( on the Aiiutzoit atul Rio .Vcifni: 

U licii I nniNulir iIk- i \iesMN.i. K siii.ill .i mount of la- 
hour required iii this (.oiinlry. In Lonvert tile virgin 
forest into green meadows and fertile plantatunis. I .il- 
nmst loi^ to come over with half-a-dozen fnetuis. dis- 
posed to work, and enjoy the country, and show the 
inhabitants how soon an earthly paradise might be 
created 

What m.niv people f.nletl to realize and coiKiiiuc to 
ignore is tli.it eMiberani j;ri)\vtli is possible only if the 
natural community and nutrient cyclo are left intact. 

The story of the Yankee farmer going to the trop- 
ics to exploit the agricultural potential is common in 
teal life and in literature and film. The plantation of 
a stecl-willed entrepreneur falls prey to the raven- 
ous appetites of a huge, rampaging swarm of ants in 
C. Stephenson's "Lciningen versus the Ants" (1938). 
Even u tenificd jaguars, upirs, and kink^ous fled by 
bis plantation LeitiiDgen made his stand. 

Yes. Leiiiiligen h.id .ilw.iys known how to j^rapple with 
life. Even here in tins Brazilian wilvlcrness, his brain 
had triumphed over every difficulty and danger it had 
so fit encountered. First be had vanquished primal 
forces by cunning and organization, dien he had enlisted 
the resources of modem science 10 increase miraciip 
loosly the yidd of his phntatioa. And now he was 
sure he would prove more than a match for the "irresis- 
tible'' ants. 

Despite modem science and organiTation, the dauzens 

of thejiingte. tlic irresistible ants, eventually havcthetf 
way. A further dramauzation of the myth of agticul- 
tnral wealth occurs in Faul Thetoux's The h4a$^uito 



Coast (1982). The attempt by a family of industrious 

farmers from C'oniiecticiit to transplant their temper- 
ate-zone way ol lite into the heart of the Hoiiduran 
jungle fails miserably; the explosion of their ice factory 
(itself perhaps a symbol of the north and northern 
ways) marks the £ailure of their transplanted cultural 
system and heralds the onslaught of tropical nature. 

The Allure of Diversity 

In the eighteenth century Imtulreds of saentists and 
natural philosophers set off from Europe to explore 
the tropical unknown. Distinct from earlier adventttr- 
ers, conquerors, and pirates, they I>.h1 .!>, tlu ir pri- 
mary goals the discovery, documentation, and under- 
standing of the diversity and abundance of tropical 
nature. The figure who best united these scientific 
concerns widi the artistic world was Baron Alexander 
von Humboldt (1796-1HS9), explorer, poet, and natu- 
ral philosopher par excellence. Following his explora- 
tions of South AnieiK.). Humboldt tirelessly travded 
among the courts and salons of Europe lecturing on 
the marvels of the tropics. He was the primary inspi- 
ration for European natural historians like IXirwm and 
such artists as Church. Humboldt understood the role 
artists and particularly landscape painters could have 
in conveyit^ these images and ideas to the public. He 
wrote in Volume 2 of Cosmos (1849): 

He who, with a keen appredarion of the beauties of 
nature numifened in mountaiBs, riven, and forest 
glades, has hirosdf travelled over the torrid cone, and 
seen die luxuriance and diversity of vcgcuiion . . . can 
alone t'ei-1 wh.it an inexhausiiblc treasure remains StiH 
unopeiieci by the landscape pAiiuer. 

Factual accounts of tremendous diversity of Ufe-forms 
piqued the curiosity of biologists living in temperate 

lands where nature had long seemed somewhat sub- 
dued. Nearly every ship returning from equatorial 
lands brought proof of the existence of prevtoiisly 
unanticipated biological diversity. The tropics came to 
be lecognized as the place where discoveries were to 
be made and where adventure waited around every 
bend in the river. Naturalists' accounts and illustra- 
tions in popular publications gave the public the im- 
pression of the tropics as a land teeming with life. 
Phillip H. Cosse, who never visited the tropics person- 
ally, i;.ive the following account of the tropieal rain 
forest in his popular ninctccuch-ccntury book Romance 
o/Nolund History (1860-62). 

Solemn arc those primeval labyrinths ot giant trees, 
tangled with ten thous,ind crirpers. and roofed with 
lofty arches ot li^;lu luliagc, diversified with masses 
of glorious blossom of all rich hues; , . . the gigantic 
scale of life strongly exdied astonishment in these 
forests. 
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Fascination with tropical diversity did not, however, 
always ensure great accuracy in its portrayal. In the 
early eighteenth century, when the average person 

knew sonu vvhat loss of tropical biogcography than 
today, Johann David Wyss in The Swiss Family 
insoH (1812^13) induded hippos and ostriches from 
Africa, hummingbirds, iguanas, and capybaras from 
South America, and tigers from Asia all on one small 
island! This meiugcrie scurries about in the shade of 
rubber trees native to South America and ta%ot palms 
from soudiem Asia. Lucidly the shipwrecked nmily 
found plenty to eat including strawberries, capers, 
pineapples, oranges, wild rice, manioc, sugarcane, 
bananas, chestnuts, and coconuts. Other ftmous Ho- 
geographical inaccur.icics include the 1981 movie Tar- 
zania, in which orangiit.ius trom Borneo and chimpan- 
zees from Atrica hvc logether and the fabulous floating 
island of Tiw Story oj Dr. Dolittle (by Hugh Lofting, 

IJtfO). 

Biological diversity is one of the true riches of the 
tropics that has long attracted and rewarded scientists. 
Many major developments in anthropology, ecology, 
and systcmatics are based on discoveries made in the 
tropics; much remains to be discovered. A common 
vision of tropical forests is that they are lands of bio- 
logical marvels, sources of intellectual and sociolog- 
ical insights, and places where scientific reputations 
can be had for a song and some sweat. The me- 
dia, including popular science publications and madc- 
for-tclevision documentaries, suj^gcst that legions of 
missing links, hidden treasures, lost civilizations, new 
species, strai^ behaviors, and elaborate spedea in- 
teractions await the opcn-cycd scientist. The image of 
tropical naturalists as dedicated, near-sighted, mono- 
maniacal cgghc.iJh uluisi obsession with tlu iliscov- 
ery and documentation of new species renders them 



oblivious to all else is captured in Nabokov's story, 

"Tierra Incognita": 

The unknown won out. We moved on. 1 was already 
shiverfaig all over and deafened by quinine, but sttll 
went on collecting nameless plants, while Giegson, 
though fully realizing the danger of our situation, con- 
tinued catching buttnflies and Diplera as avidly as ever. 

The nineteenth-century Ainerican painter John La 
Farge mourned the passing of the traditional Polyne- 
sian way of life in a letter home, which was published 
posthumously in Kcminiscciucs of the South .Scjy n g 1 2): 

There will soon come a day when even tor those who 
care, it will be nO more; mdien nowhere on earth will 
diere be any living proof that . . . |it] . . .isnotallthe 
invention the poet — the mere refiige of the artist in 

his disdain for the ugly in life. 

This nostalgia and sense of intangible loss is awak- 
ened again today, nearly one hundred years later, as 

we contemplate the full-scale destruction of the tropi- 
cal rain forest. This sense of sorrow reflects a cultural 
legacy that associates tropical nature with the beautiful 
and the primitive. Tropical rain forests derive value 
not only as strongholds of diversity but also as re- 
positories of mystery and the romance of the un- 
known. In M'.i/i/i'f/ H. n. Tht)reai.i wrote. 

At the same tiiiie that we are earnest to explore and 
learn all things, wc require that all tilings be mys- 
terious and uncxplorable, that land and sea be infi- 
nitely wild, unsurveyed and nnfathomed by us because 
un&thomable. 

As an image, jungles embody this charge. Recognition 
of our cultural debt may help in the campaign to prc- 
scnt the destruction of the forests from whence such 
wondrous images have sprung. 
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THE PREHISTORY 
OF AMAZONIA 



BETTY J. MEGGERS 



T 



lie first F.uropcatis to see Amazonia \v(.tl- as- 
U)iintlcd by the lush vegetation and good health of che indigenous population. The rivcrbaiikb, they 
wrote, were occupied by large settlements that were Ol^nized into provinces ruled by powerful chiefs. 
The French, Spanijih, Englisii, Dutch, and Portuguese r<impered for control of what they believed to 
be a region of great wealth, conscripting Indians to supplement their meager t'orces. Warfare, slavery, 
and epidemic soon eliminated most of the population along the Amazon but not the legends. As we 
search for resources to sustain burgeoning human needs, we look to "vacant" Arna/onia and its still 
untapped wealth. If large self-sustaining towns existed in pre-Columbian times, how did they support 
themselves? Until the past decade we did not have sufficient archaeolc^cal information to address this 
question. Although many gaps remain to be filled, we now have some preliminary information with 
which to evaluate the reports of the early e.xplorers. 

Tlw EnvironnMnc rivers— actually a murky chocolate rather than white — 

Tropical forest is the dominatit \om'tation o\ er an area deriv e their color front the suspended silt tlu'v r.irry 
of some SIX million square kilometers (.i j niillioii down from the Andean highlands during the rainy 



square miles) east of the Andes, where elevation is 
below fifteen hundred meters (five thousand feet), rel- 
ative humidity exceeds So percent, precipitation occurs 
during 130 or more days per ye.ir, .ind remper.iturcs 
are w.irm the year round. These conditions prevail in 
most of the Amazon basin in Brazil and adjacent parts 
of Bohvia, Feru, Ecuador, Colombia, and Venezuela, 
as well as Guyana, Surinam, and French Guiana. 

Although there is much local and regional diver- 
sity in soil, rainfall, flora, and fauna, the most impor- 
tant distinction from the standpoint of human exploi- 
tation is between the var!ea and the tern fitm. The 
vaizca, compruing only about i percent of the area, 
consists of the floodplains of white-water rivers. These 



season and deposit on islands and banks as water level 
drops. This annual renewal of fertility, like that of the 
Tigris- Euphrates and the Nile, makes the soil suitable 
for continuous intensive .igriculture. Careful schedul- 
ing of planting so crops matured bet'orc inundation 
and coordinating labor to process and store plant and 
animal foods for use during the flood season permitted 
large and permanent settlements ruled by powerful 
chiefs to develop along the varzea after about A.n, 500. 

The remaining yS percent of Amazonia provides 
very different conditions. Guiana, an area that includes 
Guyana, French Guiana, Surinam, and adjoining parts 
of Braal and Venezuda, is characterized by highly 
resistant bedrock. The Guiana and Brazilian uplands 
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<] A village of Caraja Indians comes to life as dawn breaks 
over the Araguaia River, Bra/il. 



Like other many Amazonian Indian groups, the Yano- 
mami live communally inside a large, palm-(hatchcd hall 
or sliahoiw. Here, women grate manioc tubers for use at 
3 ceremonial occasion. 




arc among the most ancient terrestrial formations on 
the planet and have been reduced during millennia of 
erosion to extremely nutrient-poor soils. Rivers drain- 
ing from them have been compared to distilled water, 
so free are they of sediment and soluble nutrients. The 
tcrra-firmc vegetation efficiently recycles nutrients es- 
sential to plant growth. As soon as a leaf drops, it is 
attacked by decomposers and the nutrients released are 
taken up by symbiotic fungi in the roots. Agriculture 
disrupts this recycling: the negative consequences of 
loss of nutrients, exposure of the soil to sun and rain, 
and other modifications are manifested in rapidly de- 
clining harvests. The indigenous inhabitants of the 
terra firme adapted to this situation by living in small 
villages and moving to a different location every five 
to ten years when land suitable for cultivation within 
convenient distance was exhausted and hunting be- 
came unproductive. Dcpcndmg on local factors, they 
could anticipate returning to a site after fifty or more 
years, the time required for the damage to be restored. 
In these small communities social organization was 
egalitarian and behavior was controlled by kinship 
obligations. 

Problems of Reconstructing Prehistoric 
Adaptation 

One reason we know so little about the origins of the 
two principal kinds of indigenous Amazonian societies 
is that little has survived. Because of the absence of 



appropriate kinds of stone, almost everything was 
manufactured from wood, bone, tendon, plant fibers, 
seeds, feathers, and other perishable materials soon 
destroyed by the hot humid climate. Prior to the adop- 
tion of pottery, the principal direct evidence of humans 
is provided by paintings and engravings on rock sur- 
faces, which occur on the penphery of the Amazonian 
lowlands. 

Following the adoption of pottery, the archaeo- 
logical situation improves. Although vessels are frag- 
ile, fragments are not only durable but also encode 
a variety of information. Distinctive decorative tech- 
niques and motifs serve as tracers of migration and 
diffusion. Changes in the proportions of pottery types 
can be used to establish relative chronologies. Com- 
paring the locations of sites through time can tell us 
much about how people lived and how their .societies 
were organized. Unfortunately, settlement sites were 
often on riverbanks where they arc vulnerable to loss 
by erosion. When intact, they arc often difficult to find 
unless a local resident has observed fragments of pot- 
tery while digging the foundation for a house, clearing 
a field, or following the trail of an animal. Earthworks 
occur in a few places, but even large ones may be 
obscured by vegetation. Cemeteries are undetectable 
unless the remains were placed in urns, which were 
interred or set on the surface in rock shelters or in 
isolated parts of the forest. 

Three indirect sources of evidence provide addi- 
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The Amazon River basin showing the boundaries of the 
rain forest now and during the dry periods of the Pleis- 
tocene {approximately 22,000 to 13,000 years ago). Ar- 
chaeological sites discussed in the text are noted on the 
map. 
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clonal clues. Linguists arc able to reconstruct the diver- 
sification of languages within families and to suggest 
dates of separation and geographic centers of disper- 
sal, or homelands. They cannot, however, establish 
the locations of speakers between their departure and 
the time they were first reported. Ethnological data 
on subsistence and settlement behavior among surviv- 
ing indigenous groups provide models for comparison 
with archaeological remains. Finally, archaeological 
evidence from the surrounding region where preserva- 
tion is better can sometimes suggest what may have 
been happening in the Amazonian "black box," par- 
ticularly during the millennia prior to the introduction 
of pottery. The evidence we use to reconstruct Amazo- 
nian prehistory is sparse and often inconclusive, but a 
few patterns arc beginning to emerge. 

The Earliest Human Occupation of 
the Lowlands 

Compared to tropical Asia and Africa, tropical South 
America is a relatively recent habitat for our spe- 
cies. E.xisting evidence suggests that the first immi- 
grants may have arrived via the isthmus of Panama 
only some fifteen thousand years ago; by contrast, 
the drama of human evolution took place in the Old 
World tropics during hundreds of thousands of years. 
Furthermore, adaptation to Am.izonia occurred in rel- 
ative isolation. Whereas the populations of Southeast 
Asia and tropical Africa received influences or inva- 



sions during millennia from civilizations to the north, 
lowland South America appears to have been affected 
little if at all by the states and empires of the Andean 
highlands and Pacific coast. As a consequence the ar- 
rival of Europeans was a catastrophic event rather than 
another in a series of foreign encroachments. 

Carbon- 1 4 dates from reliable contexts indicate 
that by twelve thousand years ago humans were living 
east and south of Amazonia. Did these immigrants 
cross the lowlands or did they move down the Andes 
and eastward along the low ridges of the Brazilian 
upland? We may never find conclusive evidence, but 
there are reasons for believing that Amazonia was po[>- 
ulated at the same time as the rest of the South Amer- 
ican continent. 

An important factor that leads to this conclusion 
is the character of the lowland environment during 
the Late Pleistocene-Early Holocene when the earliest 
migrants entered South America. Data from diverse 
sources (changes in pollen in lake sediments, biogeo- 
graphic distributions of plants and animals, and pat- 
terns of land forms in the Amazon basin) all suggest 
that the climate of the lowlands was much drier at that 
time than it is today or than it was in the early Pleis- 
tocene. Under generally lower annual precipitation, 
the rain forest shrank. Although we don't know the 
exact extent of the reduction, it is likely that savannas 
and parklands were a much larger component of the 
late Pleistocene landscape than they were previously 
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or arc today. People accustomed to exploiting the plant 
and annual resources in grasslands and gallery forests 
to the north would thus have had the necessary skills 
to move across the central Amazon basin during the 
Late Pleistocene. 

Nor would the absence of stone suitable for mak- 
ing tools have been a serious impediment. Early Indian 
groups in North America are known to have used 
bone rather than or in addition to stone for many 
purposes, and bone projectile points have been tound 
in early sites east and south of Amazonia. The absence 
of stone points in Abrigo do Sol, a large rock shelter 
within the southern limit of the present forest occupied 
during the past twelve thousand years, also implies use 
of perishable substitutes. 

Adaptation to the Kain Forest 

Throughout the Americas the transition from the older 
Pleistocene era to the present Holocene was a time of 
drastic environmental change. In Amazonia the climate 
became wetter, allowing the rain forest to re-expand 
and replace more open formations. Small seasonal riv- 
ers developed into permanent watercourses. Animals 
associated with these habitats became more widely 
distributed. The alterations w-ere probably sufficiently 
gradual that humans were unaware of their own adap- 
tation to the new conditions. In the forests, however, 
they would have found hardwot)d trees that could be 
made into spear points effective for specific kinds of 



A variety of wooden spear 
points used by contemporary 
Amazonian groups to hunt dif- 
ferent kinds of game and hsh. 



prey. Similarly, niultiplication of varieties of vines, 
bamboos, and palms may have stimulated diversifica- 
tion of basketry, nets, snares, traps, and other kinds 
of artifacts useful for catching land and river fauna. 
Increasing familiarity with forest plants expanded the 
repertoire of foods and medicines, as well as poisons 
that increased the success of hunting and fishing. 

Several kinds of archaeological remains dating 
from about si.x thousand years ago provide direct evi- 
dence of adaptation to different sets of resources. Large 
accumulations of shells on the coasts of Guyana and 
east of the mouth of the Amazon, as well as the 
swamps along the middle Guaporc River not far from 
Abrigo do Sol, show that human groups were season- 
ally using aquatic and terrestrial mollusks for food. 
The huge accumulations in the latter region consist of 
layers of crushed shell alternating with what must have 
been the floors of their homes. Postholes mark the 
locations of perishable shelters. The refuse contains a 
variety of tools made of bone and stone. Flattened 
baked-elay balls may have been used with bolas, a 
hunting device that was still being used on the pampas 
of Argentina when Europeans arrived. 

A second and more widespread way of life is sug- 
gested by rock art on the surfaces of boulders and 
cliffs throughout northern South America. Although 
dates are not available, similarities of biomorphic and 
geometric elements to North American styles sug- 
gest that they may have l>cen produced by the earliest 
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Modern Yanomami Indians hunt with arrows tipped in 
a poison derived from a forest vine. 




inimigrants. The occurrence of this style in South 
America north and south of the present Uniits of the 
tropical forest implies these populations were using a 
broad range of savanna and forest resources available 
throughout the lowlands at the end of the Pleistocene. 
Although the signifieaiicc uf the rcpre»ciitatiuns cm 
never be ascertained, we think that some were intended 
to placate supernatural guardians of the animals and to 
insure an adequate supply of food. 

Another style of rock painting occurs in the beds 
of streams in the forests of southern Guyana and east- 
ern C^olombia. These depiaions of fish and devices 
interpreted as fishtraps are in locations invisible ex- 
cept during years of exceptionally low water, suggest- 
ing they were produced when the climate was drier 
than today. The only evidence of humans in central 
Amazonia around this time conies from the hunter- 
gatherers who camped on the same high banks later 
occupied by pottery-making groups. 

It seems likely that the Amazonian staples, manioc 
and sweet potatoes, were domesticated during these 
millennia. Smce wild forms occur throughout tropical 
America and the wet climate rapidly destroys organic 
remains, we may never know when and where they 
began to be cultivated. The appearance of sweet man- 
ioc about looo B.C. on the coast of Fcru, where wild 
relatives of this crop do not occur, injplies that do- 
mestication had been accomplished before that time. 
Manioc is an ideal staple for Amazonian terra-firme 



populations because it flourishes in nutrient-poor soils, 
tolerates drought, has a high yield, and can be har- 
vested throughout the year. It thus provides a reliable 
permanent source ot carbohydrates m contrast to the 
seasonal availability of most wild plant foods. 

These advantages arc ofTset by the low concentra- 
tion of essential nutrients, especially protein. The dan- 
ger of overdcpendence on manioc is vividly illustrated 
by the prevalence of kwashiorkor, a protein deficiency 
syndrome, among tropical African populations that 
adopted this staple after the discovery of America. In 
Amazonia, by contrast, the transition to agriculture 
was apparently slow among terra-firmc groups, who 
developed a combination of animal, wild plant, and 
cultivated foods that provided a balanced diet. This 
system dictated the size and nature of their groups. 
Since their only domesticated animal was the dog. 
which was not eaten, human communities had to hunt 
a good deal and therefore remained small, mobile, and 
disfjcrsed. These restrictions made the kinds of socio- 
political and economic organization assonated with 
states and empires both unsustainable and unnecessary. 

The Origin and Spread of Pottery 

The earliest pottery comes from sites on the large 
island of Mar.ij6 at the mouth of the Amazon, which 
date about 1400 B.C. Since pottery is too fragile and 
bulky to be compatible with the mobile existence of 
hunter-gatherers, its presence suggests that settled vil- 



S8 



BETTY J. MEGGERS 



These elaborately decoraced pottery vessels of the Mara- 
joara culture arc typical o<' the more complex level of de- 
velopment achieved by groups living along the Viir:ea in 
pre-Culunibian times. These two examples, one with an 
excised design, the other painted, were nude on Marajo 
Island at chc mouth of the Amazon between a.u. 400 and 
1000. 




lagc life had been adopted by this time. Small village 
sites along streams in forest are comparable in area to 
the single comimmal dwellings used by many surviv- 
ing indigenous groups. Pollen profiles reveal that the 
climate was wetter than today and that much ot the 
land now occupied by savanna was forested. Agricul- 
ture may have been practiced, but wild plant and ani- 
mal foods were probably prolific and may have been 
sufficient (along with fish and aquatic mammals) to 
sustain small settled communities. About 1000 b.c. the 
initial inhabitants of Marajo were assimilated by invad- 
ers who made different ceramics but were otherwise 
culturally similar. About 800 b.c. the forest began to 
give way to savanna and the island appears to have 
been abandoned by sedentary pottery-making groups. 

During the last eight centuries B.C. populations in 
the many other parts of Amazonia also appear to have 
suffered hard times. Linguists date the long-range dis- 
persals of the major South American language families 
to these centuries. Reconstructing what happened dur- 
ing these times is one of the most significant chal- 
lenges facing archaeologists because after the begin- 
ning of the Christian F.ra. major changes again occur. 
Sites become numerous and pottery is more elaborate 
and diversified. This heterogeneity is a consequence of 
long- and short-range movements by groups of vary- 
ing sizes and origins, who were exposed to different 
kinds of experiences and influences that they accepted, 
rejected, or modified in different ways. Pottery was 
certainly not the only cultural trait thus affected; it is 
simply the one that has survived. 

Prehistoric Cultural Adaptation 

Basic patterns of settlement and subsistence behavior 
similar to those on Marajo seem to have been estab- 
lished throughout the terra firmc in the first century 
and their persistence among surviving Indian groups 
implies they reflect successful adaptations. Village sites 
often extend two hundred meters or more along the 
rivcrbanks. But careful examination shows that these 
represent multiple rcoccupations of a site separated by 
periods of abandonment rather than large and perma- 
nent settlements. The varying combinations of large 
and small sites indicate that villages fissioned and fused 
in ways similar to what Amazonian groups do to- 
day. In general, the largest social unit seems to have 
been several extended families occupying one or more 
communal dwellings. Like similar communities to- 
day, they probably joined together for festivals, in- 
termarried, and may have raided their neighbors. They 
seem to have moved within a territory whose bound- 
anes remained relatively stable during several cen- 
turies. Men and women probably performed different 
tasks, but social and economic differences between 
members of these groups were small. 

Sites reflecting a difTerent way of life on the var- 
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In prtf-Columbian times various groups interred their 
dead in urns. Some buried these urns, while others set 
them in isolated locations such as this rock outcrop on 
the Kupuiiuni savanna in southern Guyana. 




zca appear along the banks of the Amazon and its 
tributary, the Madeira, also during the first century. 
Although we still know little about how their inhab- 
itants lived, there is some evidence suggesting that 
these sites represent larger and more stable settleinents 
than existed on the terra firme. The elaborate decora- 
tion of pottery vessels and the burial of some individu- 
als in anthropomorphic urns imply diiVcrcnccs in social 
status similar to those reported by early Europeans. 

Societies of this level of complexity require abun- 
dant, reliable, and concentrated subsistence resources. 
The first European explorers in the sixteenth century 
reported systematic exploitation of the resources of 
the varzca. Live turtles were kept in pens at the river 
edge; corn and other crops were grown on the fertile 
flood-plain soil; turtle eggs were collected and con- 
verted into oil in which manatee meat was preserved. 
Activities had to be coordinated with the rise and fall 
of the river, which required careful scheduling of the 
work force. Kinship obligations, sufficient to regulate 
the smaller, mobile terra-firme communities, were in- 
adequate, so both social stratification and occupational 
speciahzation developed. An upper limit on fwpulation 
growth appears to have been set by the unpredict- 
able oscillations of the river. When the water rose ear- 
lier and higher than normal, crops were destroyed. 
When it remained below normal, the floodplain did 
not receive its annual coating of silt. These uncertain- 
ties could not be countered by storing food, which 



was feasible in drier climates. Existing archaeologi- 
cal evidence suggests chat varzea communities reached 
their maximum level of complexity during the early 
centuries of the Christian Era, which was maintained 
without significant elaboration until European contact. 

Increasing knowledge of the climate and biota of 
Amazonia is enhancing our ability to understand the 
adaptive aspects of these two general cultural configu- 
rations. Biologists have shown that plants may fail to 
flower when the rainy season is delayed. Animals de- 
pendent on nuts and fruits may starve or fail to re- 
produce. Fluctuations in the beginning and intensity 
of rainfall also have drastic effects on high and low 
water levels of the rivers and on the survival and repro- 
duction of aquatic plants and animals. Humans arc 
doubly jeopardized since they consume both plants 
and animals. In addition to these normal variations, 
evidence from pollen suggests there have been several 
periods of drought of different intensities and dura- 
tions during the past five millennia, but the temporary 
local effects on the biota arc still poorly known. 

Adaptation to such uncertainties involved keep- 
ing the human population size and density at levels 
compatible with what the environment could support 
during lean years. Natural controls on population in- 
crease, such as malnutrition, were supplemented by a 
variety of cultural practices including tood taboos, 
warfare, sorcery, blood revenge, and infanticide. On 
the terra firnle, the requirement of abandoning a com- 
munal house on the death of the head olTsct any 
tendency to occupy a village long enough to cause 
long-term damage to the local environment. Garden 
clearings were sutTiciently small to permit rapid re- 
generation of the forest and to minimize degradation 
of the soil. In addition, they created space suitable for 
secondary vegetation, increasing plant diversity and 
providing additional food sources for animals, which 
indirectly compensated to some extent for the etVects 
of hunting. Recent studies of surviving terra-firme so- 
cieties are revealing the subtlety and complexity of 
their integrations with the forest and the depth of their 
knowledge of its resources. 

The functioning of the more complex varzea soci- 
eties is obscured by the absence of surviving examples. 
The rich agricultural potential of the varzea was ex- 
ploited by emphasis on corn, a crop of Mesoamerican 
origin chat requires fertile soils. These populations also 
had access to tcrra-firmc resources to supplement those 
of the floodplain. Although less vulnerable to fluctua- 
tions in local rainfall, they were confronted with un- 
predictable variations in the timing and intensity of 
flooding. Modern towns import food to supplement 
local resources, but pre-Columbian societies had no 
such option. In this context reports of practices that 
limited population increase on the terra firme — among 
them infanticide, blood revenge, and warfare — be- 
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These petroglyph desi(;ns found in Guyana arc believed 
to hjvc been drawn by some of the earliest immigrants 
to the region. 
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Tht!> modem village on the island of Marajo at the 
mouth of the Amazon floods seasonally with the rise and 
fall of the river. 




come intelligible. It is unfortunate that so little in- 
formation exists on prehistoric meiiiods of exploiting 
varzca resources, since their application might permit 
more successful intensive use of the region today. 

Wc can only speculate on the nature of relations 
between varzca groups and their terra-firme neigh- 
bors. Although early European accounts describe war- 
fare, archaeological evidence suggests that adaptation 
to both habitats was too specialized to encourage 
territorial expansion in cither direction. Even less is 
known about relations between terra-firme agricul- 
turalists and hunter-gatherers. A recent study on the 
Rio Negro, a black-water river poor in fish, revealed 
that hunter-gatherers of the interior exchanged game 
for manioc grown by their more sedentary riverine 
neighbors. Such reciprocity in subsistence resources 
permitted larger populations in both kinds of habitats 
than could be sustained by local resources. 

Some observers have interpreted the failure of 



Amazonian populations to develop the levels of cul- 
tural complexity attained in the adjacent Andean re- 
gion as evidence of cultural stagnation. Even the 
superficial description given here of the constraints 
inherent in a habitat characterized by nutrient-deficient 
soils, dispersed plant and animal resources, and Huc- 
tuating seasonal rhythms makes it clear that stagnation 
is an inappropriate term. The skills and knowledge 
necessary to thrive under such conditions are truly 
remarkable. Wc should attempt to learn as much as wc 
can from the native Amazonians before we drive the 
few survivors to extinction. 



Many of the data on which this chapter is based were 
collected by Oiidemar Dias, Eurico Miller. Bernardo 
Dougherty, Cclso Perota, and Mario Simocs during field- 
work supported by the Neotropical Lowland Research Pro- 
gram of the Smithsonian Institution. 
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THE PREHISTORY 
or THE 
ASIAN RAIN FORESTS 



KARL L. HUTTERER 



^^^n May 1986 I spent a few days with the Penan, 
a group of huntcr-gathcrcrs who live in the interior forests of the island of Borneo. I had come to visit 
Pete Brosiiis, a graduate stiidciu at the University of Michii^an. who had been living with the ^^roup for 
two years. Although tar lrt)ni bemi; uiicontacted, tlie I'enan reinaui one of the most remote and tradi- 
tional groups of forest people m tlie world. A two-hour ride by helicopter took me from the goveminenC 
capita! Kuching (Sarawak, Malaysian part <if Borneo) to the camp. The "heli" was supplied courtesy of 
the government power company, which is plannuig a monumental hydroelectric dam m the region. 
The way back took four days by foot, dugout canoe, logging trucks, motorized boats, and, finally, 
airplane. 

Tiic Pciun arc lii^hly .ul.iptcd to living 111 tlic lurcst: 
they hunt forest animals (particularly wild boar, Sus 
btubatus) and collect plants for their food; they use raw 
materials from the forest for dodiing, shelter, and 
virtually all other material needs; and they weave fibers 
found in the forest into fine mats and baskets, which 
they sell to tribal groups farther downriver (who in 
turn often sell them for good profit in coastal towns). 
To me, an archaeologist, visiting the Penan was a &s- 
i iiLiting i xperiiTm-. I low long, I wondered, bad peo- 
ple lived in the forest? Had they lived the same way 
for thousands of years? Indeed, was thcie a rain forest 
in Borneo thousands of years ago? 

Plotting Prehistoric Forests 

We often assume that tropical forests, "virgin jun- 
gles," have existed forever. The massiveness and ma- 
jesty of rain-forest trees evoke an image of primeval 
origins, and botanists and geologists tell us that there 
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IS some basis for this impression. Many millions ot 
years ago, the world was warmer than it is now, and 
tropicarenvironnients predominated over much of it. 
The history of humans and their immediate ancestors, 

how ever, extends back only two to three million years. 
I his period falls mostly within the Fleistoeene, a tune 
span characterixed by long-term climatic oscillations 
in which warm and cool cycles alternated, each lasting 
roughly one himdred thousand years. 

Geologists and paleontologists b.ivo been able to 
reconstrua to a remarkable degree the etTects these 
ctimattC fluctuations had on mid-latitude and north- 
em environments. Much less is known about the im- 
pact of Pleistocene climatic oscillations on tropical en- 
viroiiinents We do know that during the cool periods 
much of the global water reserve was bound up in 
massive glaciers that covered large portions of north- 
em Eurasia and the North American continent. This 
drastically lowered the levels of the water reservoirs 



in the world's oceans. exiXMiiig Icrgc expanses of con- 
tinental shelves that are now covered by water. In 
Southeast Asia, most of what now consritutes the 

larger islands of the region became linked to the Asian 
mainland through the exposure of what is known a$ 
the Sunda Shelf. The region's land area was effectively 
doubled. 

Global fluctuations in tcmppratiirr also affected 

the trnpus, Si»tiu- [lun!v tlu' nu.m jiii ii.t! tcinpcratures 
may at tunes have dropped by as much as five to seven 
degrees Centigrade (nine to thirteen degrees Fahrcn- 
heic), a serious drop but not in itself sufficient to wipe 
out tropical life. More important, the combined effect 
of chances in temperature and land area and the pres- 
ence of vast glaciated regions to the north (and smaller 
ones to die south) must have had an impact on the 
patterns of prevailint; winds and on the movement of 
rain-bringing tropical fronts. With these fluctuating 
patterns of rainfall, the humid rain forests of Southeast 
Asia probably contracted and expanded in area several 
times during the Pleistocene. 

Unfortmiately, we have vi ry littK- specific and re- 
liable information on this period. .Since humans {Homo 
sopicw) and human predecessors (Homo erectus) have 
been present in Southeast Asia for a miUion years or 
more, it would naturally be of great value to know 
to wVi.u I 1 1 \ ' I i :■ n u r rs those carl\' uili.ihit.uu-. h.id lo 
adapt and to be able to study the long-range mtcrac- 
tions of people with rain forests. We do know dut 
during some periods of the Pleistocene large grazing 
and browsing animals (such as several species ot stego- 
don and elephant) were present in parts of the region 
that have more recently been covered by r^iin furcsls. 

indicating dut those areas may then have been open 
parklands or savannas. Paleontologists have also dug 
into the muddy bottoms of lakes and swamps where 
plant pollen can be preserved for many thousands 
of years. Most of the pollen sites studied are located 
in the highlands (one thousand meters/diree thou- 
sand feet or mote above sea level V The pollen from 
these sites shows that the vegetation in the higlil.inds 
changed repeatedly under the influence of fluctuatmg 
dimatic conditions. Unfortunately, we have so far 
very tittle evidence for the lowlands, where the typical 
rain forests are found. 

The contemporary environments ot Southeast 
Asia correspond very broadly to climatic and vegeta- 
tional patterns found in other tropical regions cw the 
world such as Afirica and South America, allowing, of 
course, for specitic local conditions caused primar- 
ily by the configuration of land masses. A sigmficant 
factor affecting Southeast Asia is that the region is 
divided into a nuinland portioD and a large mmdme 
portion dotted with thousands of large and small is- 
lands. Generally, humid tropical conditions without a 
significant dry season tend to prevail in a zone be- 



tween about fivedl^ree^ north and south of the equa- 
tor. The large amount and relatively even distribution 
of rain&ll fosters an evergreen moist tropical forest 

of enormous luxuriance, with hundreds of >,pcL it ^ of 
giant trees, dense canopies, and multitudes of cluiib- 
ing vines. Moving away from the equator in either 
direction, the length and seventy of annual dry periods 
tend to increase; rainfall is concentrated mostly in the 
aiHUi.il ni<)ns<uni sc.ison. With these conditions, the 
forest declines in luxuriance, height, species diversity, 
and density and becomes more deciduous. This type 
of forest IS i>ttcn referred to as "monsoon forest." In 
general, the native vegetation of almost all of Southeast 
Asia consists of tropical forests of one sort or another. 

irMflnstonc nuiiicrs mhi v.oiiecTors 

in the Forest 

Southern and southeastern Asia have been siitlid for 
a million years or more, but we know little . Im -he 
Ufe of these earliest human ancestors. What we know 
derives from fossilized human teeth and fragments of 
sViilK ,uid .irni and leg bones that were all found on 
the island of Java, This evidence is so limited that, 
when laid out, it occupies only the space of a single 
laboratory table. 

Our knowledge of the period between 40,000 to 

10.000 n.c. is sc>niewhat better, due to ihc existence 
of sites scattered across Indonesia, the I'hihppincs, 
Malaysia, and Vietnam. In these sites, mostly caves 
and rock shelters, stone tools have been found and 
even animal bones representing the remains of meals. 
We can deduce th.it these are remains of hunters and 
collcecurs, but little more. Since the aitcs arc few and 
widely scattered, it remains difficult to reconstruct in 
detail the behavior and lifcways of their inh-ibttants. 
Indeed, given our hazy knowledge about the fluctua- 
tions of prehistoric environments in the region. v\e 
cannot even be sure whether any of the sites were, 
at the time of their occupation, actually located in the 

rain forest This is .m important question since an- 
thropologists and ecologists are uncertain if u is possi- 
ble to exist in the rain forest by hunting and collecting 
alone. 

In 1974 Douglas Anderson, a professor of an- 
thropology at Brown Universitv. betran exciv.itions 
at Lang Rongrien, a rock shelter on the rocky but 
scenic western coast of south Thailand. Lang Rongrien 
is one of the few sites we know that was used starting 
around 40.000 B.C., but its use continued in one form 
or another until present times. Between 40,000 and 
10,000 B.C . u hen sea levels were lower, the site would 
have been some distance inland ArounJ i j. j jo icc, 
when sea levels were rising and Hoodmg what had 
been low-lying coastal regions, it became situated on 
the coast. Anderson noted a dramatic ch.mge in the 
stone tools used at (he site from this time. While the 
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Pkistocme inhabitants of Lang Rongricn made a large 

v.inciv (irr.itluT sophistu it:' J fl.ikc tools (that is. im- 
plements tashioiicd trom small stone chips), the people 
living there around ten thousand years ago relied heav- 
ily on sturdy, chipped river pebbles (pebble tools) as 
well as flakes for cutting and scraping implements. 
The change in technology coukkIl-s with a change 
from a cooler and drier to a wetter and hotter climate, 
probably entailing the establishment (or reestablish- 

nu'nt'; of rain forests in thi' .ir< M AtukTson thinks that 
there may have K-en a connection between the two 
events. 

Similar pebble-tool assemblages had been found 
by French archaeologists in the province of Hoabinh 

in northern Victn ini more than fifty years ago and 
since then in much ot mainland Southeast Asia, as well 
as on the islands of Sumatra and Luzon. Although die 
artifacts found in sites like these differ from r^ion to 
region, there arc persistent similarities as well, and 
their makers and users seem to have been very similar 
to each other in tlie ways in which they made their 
living. Many of the i loabinhian sites are caves and 
rock shelters situated along streams and rivers in the 
hilly or mountainous interior. Remains of prehistoric 
meals, m the form of bits of atnmal bone and the like, 
indicate that these people hunted and collected an 
enormous variety of terrestrial and aquatic animals. 

Among them are rhinoceros, various SOrtS of cattle, 
wild pig, sev eral kinds of deer, porcupines, iiionkeys 
and apes, tortoises, as well as freshwater and marine 
snails, bivalves, crustaceans, and fish. Less commonly 
found are elephants, squirrels, civet cats, rats, bats, 
hares, bears, tigers, dugongs (sea cows), and v.irious 
reptiles. ('>b\ i<Hisly, remains of all these animals arc 
not ft>unil n L .try site, but every site docs have a 
remarkable number of species. In all, the animal bones 
reflect a hunting pattern that exploits a very broad 
range of animals found in tlic r.nn fircst .nid ,dong its 
fringes, a p.ittcrn that is shared by most contemporary 
hunting societies in Southeast Asia. This pattern is 
often described as a "broad spectrum" foraging pattern 
and is closely linked to the ecological diversity of 
the tropical forest. In this diversity, however, neither 

E articular kinds of plants nor animals tend to occur in 
igh concentrations in any given place, so the best 
strategy ioT collecting them is clearly one that can ac- 
commodate a very broad range of potential foods. 

Some Hoabinhiaii sites located along the coasts of 
Vietnam, the Malay Peninsula, and Sumatra are not in 
caves but involve moimds of shellfish remains (known 
as "shell middens"). Many of these sites are very large, 
up to two hundred and more feet long, one hundred 
feet wide, and twenty feet thuk. They consist mainly 
of the discarded remains of marine shellfish, ash, soil, 
and some bones of a variety of htmted forest game. 
These sites seem to represent a specialized exploitation 



of marine resources, perhaps by hunting bands who 
moved between forest and seashore according to sea- 
sonal conditions, a pattern that is common also among 
some contemporary hunters in Southeast Asia, such as 
the Agta of northeastern Luzon. It is apparent that all 
Hoabinhian peoples seem to have complemented the 
food they extracted from the forest with .iquatic fC- 
sourccs from rivers, streams, or the ocean. 

Unfortunately, we do not at present know very 
much about plant foods collected by Hoabinhian peo- 
ples. Much ot what we know conies from one site. 
Spirit Cave, in northern Thailand. The site was exca- 
vated in I96j by Chester Gorman, then a doctoral 
student in anthropology at the University of Hawaii. 
The small cave was in occasional use as a camp be- 
tween about 12,000 and fi.c io n < , I hrongh careful 
sieving of tlie dirt, Gorman a remarkable num- 

ber of plant remains, among tbcm bits of nutshells and 
seed kernels from tree crops such as candlenut, ca- 
narium nut. buttennit. termiiKiIia nut. chestnut, and 
mango; materials or seeds deriving from bushes or 
bushUke plants such as bamboo, hackberry, and caster 
bean; vegetables such as bottle gourd, cucumber, w a- 
tcr chestnut, broad bean, lotus, and bitter melon; and 
seeds ot stimulants such as betel palm and betel plant. 
Spirit Cave is a small place and could have been used 
only by a family-size group. The vegetal foods col- 
lected h\ the uronp come t"rom trees and shrubs still 
tound lud.ix in the monsoon forests of the area and 
from "disturbances'* (or openings) in the forest. The 
people of Spirit Cave exploitod a broad spectrum of 
plant resoi^roes, whidi is consistent with their ap- 
proach to hunting and with the ecology of tropicd 
forests in general. 

Since several of the seeds of fruits and vegetables 
found at Spirit Cave come from openings in the for- 
est, Gorman and his teacher, Wtmelm Solhdm, ar- 
gued that these openings may have been small clearings 
or gardens and that the people of Spirit Cave were 
among the first people in die world to experiment 
with farming. This is an attractive idea since there is 
a question whether tropical forests aaiially produce 
enough cdibk pl.ini t'ood to sustain human commu- 
nities. Unfortunately, it has so far not been possible 
to verify Gorman's suggesricm— or to disprove it. Gor- 
man made .mother interesting observation related to 
the ii.iture ot tropu .d forests in many of the Hoabin- 
hian sites, one finds gniKimg stones, very often stained 
red and associated with lumps of red ocher (hematite). 
Gorman suggested that the hematite was used in foc>d 
processing to extract or nftitrali/e poisonous enm- 
pounds that are found in so m.un tropical plants it ail 
makes sense: many tropic.il lorest peoples today eat 
poisonous plants after carefully preparing them; but, 
again, there is no firm proo£ 

Many sites occupied by prehistoric hunters and 
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<] The Pciun still make their living primarily from hunting 
and feathering in the rain forests of Bonico. Here 3 I'enan 
man leaves un a hunting trip. 

Below: A Penan woman begins to weave a mat of rat- 
tan, the fiber of a climbing palm. 



Center: Penan blowgun darts arc tipped with a poison 
and dried in front of a fire. 

Bottom: Starch from the pith of the sago palm is ex- 
tracted by wa.shing it through a basket uf rattan fiber. 
The sago palm is a major source of dietary starch for 
these non-farming people. 




collectors after 10,000 B.C. arc also found in the South- 
cast Asian islands. They differ from the mainland sites 
in that their tool assemblages rarely include pebble 
lools of the type found in great abundance in Hoa- 
binhian sites. For the rest, however, if one accounts 
for specific differences in the environments in which 
they are located, the assemblages of animals and plants 
associated with them suggest a way of life remarkably 
similar to that represented by the Hoabinhian sites. In 
all, the archaeological picture presented is one of very 
small and highly mobile bands who hunt a wide vari- 
ety of animals and collect a multitude of plants avail- 
able in the forest or along its edges, that is, along the 
shores of rivers and lakes or the clearings created by 
tree fall. 

Much of our information about the life of prehis- 
toric peoples comes from their tools. They were used 
to extract food and other necessities from the envi- 
ronment, and they should therefore tell us something 
about the environment and how prehistoric peoples 
coped with it. 

Pebble tools arc common and important in Hoa- 
binhian sites on the Southeast Asian mainland, while 
they are rare in island sites of the same period (ca. 
10,000-5.000 B.C.). Does this reflect differences in the 
environments of mainland and island Southeast Asia 
at' that period? Pebble tools were probably designed 
primarily for heavy-duty work such as chopping, 
while flake tools were meant for lighter tasks such 
as cutting and whittling. There arc different types of 
pebble tools, with some types being more common 
in, say, Vietnam, others in Malaysia. It is likely that 
the varying preferences reflect technological adapta- 
tions to different environmental conditions, although 
we need to learn more about prehistoric environments 
before we can answer this question with certainty. 

Several stone-tool technologies were used by 
post-PIcistocenc hunters in the Southeast Asian is- 
lands. Many of these technologies are exceedingly sim- 
ple in appearance, involving seemingly little more than 
smashing a rock and picking out from among the 
flakes and chips pieces that were suitable for a given 
task. I excavated such stone tools at Sohoton Cave in 
the Philippines in 1971. Tools like these were used 
over a long period of time, from ten thousand to five 
hundred years ago. Many similar finds have been re- 
ported from elsewhere in the islands, mostly from rain 
forest areas. Older generations of archaeologists some- 
times thought that these tools reflected a simplicity of 
mind and lack of skill. We now think that these tools 
are highly functional within their ecological context. 
Kain forests are replete with such plant materials as 
hardwoods, bamboos, and rattans that furnish excel- 
lent raw materials for a wide variety of tools and im- 
plements. Microscopic analysis of traces of wear on 
the toot edges suggests that the prehistoric hunters 
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used the stone implcincnts primarily to manufacture 
other tools made of woody materials. Probably these 
wooden tools were then used for hunting, trapping, 
and collecting. Unfortunately tools made from organic 
materials do not usually survive, and this interpreta- 
tion remains largely speculative. Under tropical forest 
conditions using simple stone tools to make specialized 
wooden tools would have been a very economical way 
of putting together a technology that could allow effec- 
tive hunting, trapping, and collecting of a very great 
variety of resources. Most tropical forest anintals are 
highly specialized, being spatially distributed between 
forest floor and tree crowns and being active during 
different parts of tlie day or night. Many contemporary 
forest peoples in Southeast Asia follow similar strat- 
egics of maintaining diverse and highly specialized 
traps, arrows, nets, and baskets, all made of easily 
available materials, to hunt a broad range of animals 
and collect a broad range of plant resources occupying 
specialized niches in the forest. 

Contemporary Hunters and Collectors 

Southeast Asia is one ot the tew regions of the world 
where huntmg and collecting peoples still exist. One 
can find them in the remaining tropical forests of the 
Philippines, Borneo, Sumatra, Malaysia, and Thai- 
land. Do these societies carry on a tradition of hunting 
and foraging m tropical forests that has remained unal- 
tered for many thousands of years? Can they be used 
as models for reconstructing the life ways of prehis- 



toric, even Pleistocene-age, hunting societies? And 
why have they clung to hunting and collecting in the 
presence of apparently superior ways of making a liv- 
ing such as agriculture? 

One thing stands out: virtually all contemporary 
hunting societies in Southeast Asia rely, to a greater 
or lesser extent, on economic exchanges with nearby 
agricultural societies. Most of the foragers clearly have 
the environmental knowledge and technological capa- 
bilities to survive in the forest in isolation, if necessary, 
but they choose not to do so. The Agta of Luzon, for 
instance, provide the neighboring Palanan farmers 
with wild meat and occasional field labor during pe- 
riods of peak demand in exchange for rice, corn, and 
small amounts of cash to buy cloth and other goods 
offered in coastal markets. The Penan of Borneo make 
beautiful mats and baskets, which they trade for rice, 
cash, and manufactured goods, Other hunting groups 
collect resins, beeswax, rattan, and medicinal herbs, 
which they exchange again for agricultural starch sta- 
ples and such industrial products as cloth, iron, beads, 
and. more recently, transistor radios. 

Such interactions between foragers and farmers 
arc pervasive throughout Southeast Asia (as well as 
Africa) but seem to be less common in Amazonia. 
They are often seen as symbiotic, that is, as provid- 
ing important benefits to both parties. The rationale 
for these relationships can be seen in the rain-forest 
ecology. The common thread is the acquisition of car- 
bohydrate staples by the hunters. This suggests that 
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<] Til. liistr-.lnituiii oflropu jl r.iiii torostv in SouiIkmsI Asia. 
Arciijculugicdl Ma inciuioncd id (lu- (cxi arc marked, 



PebUe toob of the Hoabinhuui period of Vieaum. 



thr lirnitini; f.iciur for iii.iint.iitiing and cxpatuliiig Ini- 
111. in [H)puIatU)iiN 111 SoiitliL'ast Asian rain torcstN is 
the availability of starch foods. This is not to say 
that starchy foods are not available. On the omtrary, 
tlii'v lie "I'lir in a great variety of forms iiKliidini; roots 
'Willi yams), fruits (bananas), palm pith (sa^o), tenals 
L;ro\ving in disturbed areas (Job's tears), and so forth. 
These resources are, however, highly dispersed and, 
once harvested, reproduce only slowly. Collecting and 
prcpariiii; tlicni often rcvjuire'- considerable ettort. 

It may be that enough stan hy tood simply does 
not exist in most rain forests to supply even small 
human groups on a reliable, lung-term basis. In that 
case, prehistoric hunier-iiatherers could not have lived 
ii! [Ik- JiL-p forest but must ha\\- been more oriented 
toward Its edges where they could collect food from 
several different habitats. The archaeological evidence 

is too fraunientary at present tO prove this notion, but 
the fact that the Hoabinhians so consistently combined 
terrestrial food sources with aipiatic foods supports it. 
According to litis theory, occupation of interior forest 
areas would have become possible only after farmers, 
from wlioni c<.iniplciiKTit,irv st.irvh foods COUldbeob- 
tauied. had established thiniseUes along the forest 
edges. It is also possible that life in the deep forest has 
always been possible, but that, after fanacxs appeared 
on the scene, it was easier and more efficient to trade 

forest goods for farm pri)ducts than to relv siinplv on 
collecting roots and seeds. In that case, the lite ot 
prehistoric forest peoples underwent a major change 
after tin y came in contact with farmers. A major chal- 
lenge to archaeokigists is to determine just how long 
hunting cuinniiinuies h.i\c' li\ed in the interior rain 
forests of Southeast Asia and how they adapted to 
these environments over thousands of years. 

TluTL- are no good lomparative studies of the 
potential resources offered human toragers m South- 
cast Asian and Amazonian r.iin I'orests. Anthropolo- 
gbts have long debated whether the availability of 
animals (protein) in tropical South America is a major 
limiting factor for human populations living in the 
forc-bt. Wild meat is one of the major products forest 
peoples in Southeast Asia provide to their agricultural 
trading partners; if there is a limiting set of resources, 
it would have to be starchy plants. It is possible that 
Southeast Asian and Amazonian rain forests differ in 
this regard. 

Hunting comniunuics irc not the only ones that 
profit from the trade with farmers. The exchange is 
also to the advantage of farmers. Hunters provide 
cheap labor at crucial times in the agricultural cycle, 
and they provide raw materials that are essential in 
traditional Southeast Asian technology: for example, 
rattan has multiple uses in building and fiutening, res- 
ins are used for caulking boats and for making torches. 
Farmers convert forest land into fields, but they must 




also rely on forest resources. In this dilemma between 

exploiting the forest for provUicts and converting it to 
farmland, hunting (.oiimiunities are the ideal inter- 
mediaries. If this scenario is correct, it explains why 
huntcr-gadierers still exist in the region today. The 
need for forest products by farmers opened an eco- 
nomic niche for specialized forest exploitation that 
some communities were wilUng to fill. 

This adaptation to the forest is surely different 
from the life of I'leistocene-age foragers, but it has 
probably existed for several thousand years and has 
become an economic, technological, and social tradi- 
tion of its own. It is only now seriously threatened by 
extinction. Logging, the drowning of vast watershed^ 
to cre.itc hydroelectric dams, and the expansion of 
farmlands to feed growing populations is causing the 
destruction of huge areas that were once the habitat of 
foragers. When the Penan hitch a ride on a l<^ing 
truck, they arc quite aware that they are rolling down 
a road toward cidtural and social extinction. 

Prehistoric Farmers 

It is naive to think that small bands of hunters and 
collectors have no impact whatsoever on the forest 
environnient, Terr\ li.unbo. an .mthropologist at the 
Hast-West Center in Honolulu, has studied a group of 
Sem.ing foragers in Malaysia and found that they Create 
considerable pollution, that they even cut yout^ trees 
in order to get more easily at die fiuit, aiid that they 
pludc planu from die forest to replant them in the 
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Wild boar provide the main source of animal proccin and 
fat to the Penan of Borneo. A Penan hunter butchers a 
large pig. 




clearings where they have set up camp. Pete Brosius 
has observed the Penan engaging in intensive manage- 
ment of sago palms, primarily by pruning them on a 
regular basis. Sago is one of the Pcnan's most impor- 
tant food sources and is, in fact, so productive that the 
Penan might well be able to supply themselves with 
sufficient starch without outside help. They may be an 
exception to the theory that availability of starch limits 
population size in ram forests. 

Nevertheless, the impact of foragers on the forest 
is relatively insignificant because of their small num- 
bers. By contrast, farmers have a much more severe 
impact, both because of their larger numbers and be- 
cause farming is a far more drastic form of environ- 
mental interference. Even agriculture if it is tt) be suc- 
cessful, however, must be pursued in concert with 
given environmental conditions. There are two areas 
in which this relationship is most clearly expressed: in 
the set of plants and animals selected from the native 
environment for domestication and cultivation and in 
cultivation practices. 

The diversity of tropical forests harbors a rich 
array of plants and animals that could potentially be 
domesticated. Indeed, every tropical region of the 
world has contributed important elements to the 
world's store of foods. Domesticated and cultivated 
foods deriving from the Asian tropics can tentatively 
be divided into two groups: those originating in the 
humid tropical zone and those originating in seasonal 



zones. Among staples of the first category are taro 
and banana, while crops in the second category include 
yam, a type of arrowroot, and sugar cane. Kice is the 
most important contemporary foodstuff originating 
in Asia. It feeds a large portion of the world's pop- 
ulatii>n, but the history of its domesiicaiioii is still 
poorly known. Besides these staples, many other im- 
portant domesticates derive from the Asian tropics. 
Among them are vegetables (eggplant, certain beans, 
and cucumbers), tree crops (coconut, breadfruit, cit- 
rus, mango), many important industrial raw materials 
(Manila hemp), and spices. 

Three major sets of cultivation methods can be 
distinguished: swidden, permanent fields, and house 
gardens. Slash-and-burn (swidden) fields are small 
plots cleared from the forest, burned, and cultivated 
by hand for only a few years. By Western standards, 
swidden fields appear untidy, a jumble of diverse 
plants raised between the hulks of incompletely burned 
trees. To some degree, however, swidden fields mimic 
ihe complex ecology of the rain forest and, if cultivated 
only a few years, can be highly productive. Cultivation 
in permanent fields usually focuses on a single crop, 
traditionally rice or taro in irrigated plots, although 
secondary foods may be collected from permanent 
fields as well (rice fields, for instance, often provide 
snails and small fish). Draft animals are frequently 
used for soil preparation. Finally, house gardens are 
small but ecologically extremely complex plots in the 
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Temple ruins at Borobudur, Java, Indonc^iij. arc the 
remnants of an early, highly developed trading empire. 



vicinity of the home that furnish a variety of vegeta- 
bles, fruits, and condiments. House gardens are always 
coniplcnieiitary to one or both of the other methods 
of cultivatUH). 

Before the advent of modern archaeological re- 
search, it was generally assumed that the history of 
agriculture in tropical Asia started with the domesti- 
cation of root crops and their cultivation in swidden 
fields, progres-sing later to the cultivation of dry rice 
jti swiddeiis, and eventually to growing wet rice in 
irrigated fields. Ecological facts make this unlikely: 
some ancient root crops, such as most varieties of taro, 
n>ust be growti in inundated fields. Rice is also origi- 
nally a water plant; its use in dry fields must be a later 
adaptation. It is likely that swidden cultivation origi- 
nated in the seasonal tropics where it is relatively easy 
to burn vegetation during the long dry season, Wet- 
land cultivation, however, seems more suited to the 
humid tropics, where swampy areas abound. Archae- 
ological evidence is still meager. 

When C'hcster Cltuman raised the possibility that 
some eleven thousand years ago Southeast Asian peo- 
ples experimented with raising plants, it stirred a de- 
bate that has so far not been settled. The earliest known 
remains of cultivated plants are those of rice found in 
mound sites from the third or fourth millennium B.C. 
in northeastern Thailand, which is today a /one of 
tropical parklands but at that time was probably wetter 
than it is now. In sites like Non Nok Tha and Ban 



Chiang (the latter is known for very extravagantly 
painted pottery), the rice occurs primarily in the form 
of chatTf used for tempering clay in the manufacture of 
pottery. Even earlier remains of rice have been found 
farther to the north in sites located in the swampy 
Yangtze delta dating to about seven thousand years 
ago. Intriguing findings have been reported from Kuk 
Swamp in the central highlands of New Ciuinea. where 
an extensive system of drainage canals was first con- 
structed about nine thousand years ago and intermit- 
tently used and reconstructed until a few hundred years 
ago. Unfortunately, no actual plant remains have been 
found, so what was grown at Kuk Swamp is not 
known, although taro is a strong possibility. 

As I argued earlier, with the advent of agriculture, 
a pattern of interaction developed between groups 
specializing in farming and others specializing in the 
exploitation of the forest by foraging. Not surpris- 
ingly, sites of hunter-gatherers dating to the fourth 
millennium n.c. .iiid later almost invariably contain 
some evidence for domesticated plants and animals, 
while farming settlements usually yield remains of re- 
sources derived from the forest. There is some sup- 
porting archaeological evidence, then, that farm and 
forest economies developed interdepcndeiitly. 

Most tropical soils are relatively poor and ill- 
suited for agriculture. Until the rapid expansion of 
populations and agricultural technology in the nine- 
teenth and twentieth centuries, permanent field cul- 
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tiv.itiini wiis mainly limitctl ti) loast.il lowlands and 
river botcoms enriched with nutrients by jnnu.il floods 
and some areas with volcjnic soils. Elsewhere, swid- 
dcn cultivation predominated. Although swiddening 
did have a definite impact on the forest, this was not 
very different in principle from natural forest dynam- 
ics of tree fall and rcgrowth. It is only in our age that 
forests are being cut rapidly and extensively; expand- 
ing farmiiuj populations move in behind the loggers 
to settle upland areas and establish permanent field 
fiirms there, preventing forest regeneration. Tlu re- 
sults are devastating. Not only are thousands of rare 
tropical species lost forever (without even having been 
dassified) but f,irming systems arc put in jeopardy; 
shallow tropical soils erode m a few years; n\crs are 
dogged widi sediment n ir oonal flooding is worse 
than wiybody remembers; local dimates are atlcctcd; 
and valuable forest products disappear forever. 

Forests and Empires 

Roughly around soo b.c, major kingdoms and em- 
pires began to develop throughout Southeast Asia. 
Fyu (Burma). Champa (southern Vietnam), Funan 
(C'ambodia?), and Srivijaya (Malay Peninsula and Su- 
matra) are some of the more important (or better 
known) among riiem. Much of dteir oihtinl aceou- 

tcrment in terms (^t religion, art, iIiiko, uul literature 
shows strong tonncctioiis with India land, to a lesser 
extent. China), eventually finding its most vivid ex- 
pression in the great temple complexes of Pagan 
(Burma), Angkor Wat (Cambodia), and Borobudur 
(Java). Among .in e.irlier generation o) seliol.irs, this 

connection raised tile susjiu um lli.il >.ivili/.jin>ii was 

brought intact to Sotldwast Asia from India. Archae- 
ological research has now demonstrated that this is not 
accurate but rather that the so-called "Hinduired" em- 
pires arc built on the foundations of liighK devel- 
oped indigenous cultures and that the Indian cultural 
influences were strongjy remolded in Soudwast Asia 
into local forms- 
One of the great puziles has always been how 

ami wh\ these strong liuli.iii influeiiLes penetrated the 
Southeast Asian region Was it conquest? Did the 
Indians send missionaries? Did Indian traders, who 
sought in Southeast Asia exotic products to suit the 
refined tastes of princes and merchants, incidentally 
transmit some of their culture? Both ancient texts and 
archaeological findings make it clear that it was in the 
context of trade that Indian culture became known 
in Southeast Asia. Spices, particularly doves, nutmeg, 
and cinnamon grown in eastern Indonesia and desired 
throughout the ancient world from C"liina to Koine, 
attracted traders. As long as two thousand years ago, 
for instance, it was good form in China to mek a dove 
to sweeten the breadi while approaching the emperor. 



Trade in spices was an enormously lucrative business, 
and control of trade provided the economic basis tor 
some of the early Southeast Asian empires. Srivijaya, 
for example, sat astride the straits of Malacca and ef- 
fectively controlled much of the maritime trade with 
India and the Mediterranean -egion. It is likeK that 
Southeast Asian rulers of the time, grown wealthy 
and powerful through tradmg. adorned themselves not 

only with material goods from foreign countries (orna- 
ments from India, silk umbrellas from China), but also 
dcliberatdy adopted the immaterial symbols of the 
state religions of powerful foreign dvilizations in an 
effort to provide supernatural legitimacy for thdr new 
power and status. 

hveiitually. other Southeast .^sian goods became 
iinportant trade commodities .is v. ell. chief among 
them resins from tropical trees, wiiich substituted for 
the rare and exorbitantly expensive frankincense from 
the ,^rabial) Peninsula. Besides valuables and ddicades 
found in the sea (such as pearls and sea cucumbers) and 
along rocky shores (birds' nests, for example), forest 
products dominated trade: scent glands of wild ani- 
mals (or pertuiiie. beeswax, aromatic woods, cinna- 
bar, placer gold, and others. 

Many of the trade valuables were collected by 
hunter^atherers in the interior forests who exchanged 

them t<ir rice and local products \'. itli ir.uK rs from 
ct)asial principalities who, in turn, traded them to Chi- 
nese, Indians, and Arabs. This new venue of exchange 
both complemented and expanded the trade between 
hunters and farmers discussed earlier. Through it, 
torest hunters became indirectlv connected with low- 
land princes and even with the potentates and markets 

of China, India, and the Western world. 

Not all the early empires of Southeast Asia relied 
on trade as thdr major economic base. Othcrrs derived 

their economic strength and power from farming lo- 
calized regions of rich agricultural soils. Early kings of 
the Khmer empire, for instance, built extensive irriga- 
tion systems along the shores of the TotUe Sap (great 
lake) of Cambodia, Still, even the agricultural states 
were tied into the gre.it trading networks- rn.inv of the 
trading states did not produce enough food to sustain 
the large populations of their coastal port dties and 
had to import food from agricultural regions. 

Even in ancient timi's the tropical forests of Asia 
were an important resource not onK tor local popul.i- 
tions but for the whole world. The fuie hardwoods 
cut in these forests today with chain saws and hatiled 
out by great machines are still major elements in inter- 
national tr.ide. The hunger of industrial nations for 
these goods .uul the economic pressures on Southeast 
Asian countries has so accelerated the consumption of 
the once grand and vast foiests that thdr complete 
exhaustion is possible within a few more years. 
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'hen Charles Darwin first saw the rain forest of 
Brazil a century and a half ago, it so aflfected him that he wrote: 

Among the scenes which ate deeply iiiiprcssud on my mind, none exceed in sul>litnit\ the primeval forests undefaccd 
by the hand of man. No one can stand in these sohcudes unmoved. . . . Epithet after epithet was found too weak to 
convey to those who have not visited Ae intertro|»cal regiiHU, the sensation of delight which the tniod expeii- 
ences. . . . The land is one great, wild, untidy, limuriant hothouse, made by natute heisdC 

The rain forests that F.uropcans viewed so reverentially were, however, regarded with a bit less awe by 
the Indians who lived in them. After all, they had not only lived in the forest from birth but in their 
quest for subsistence they had to cope with the forest every day of their lives. 



While iiiit many more than i jii ir^tcr of a million 
Indians survive today in Ani.izonia, when the basin 
was first discovered around 1500, pcrliaps six million 
Indiatu were living there. They dwelt, as their descen- 
dants still do. in pole-and-thatch houses in small, po- 
litic.il!\ .iiiionoiimus villages. Technologically simple, 
their principle cutting tool was the stone axe, their 
main weapon was the bow and arrow, and their pri- 
mary form of river travel was b\ liiijoiit canoe. Village 
i)rt',.iin/.iiiiiii was simple and ci;jh[.itijn, with a licad- 
man who generally lacked much real authority and i 
shaman whose function was to cure the sick. Few if 
any clodies were worn, so that in dns respect as in 
many others, the Indians were free denizens of the 
forests that surrounded (hem. 

Just how lai^e were these forests? Late in the 
nineteenth century the French geographer Eliscc Rc- 
dus put the size of the Amazonian rain forest at 
j,ooo,ooo square Idlometeis (2,000,000 square miles). 



Since then deforestation has made rdendess inroads, 
and a recent estimate places the remaining area of this 
rain forest at 2,000,000 square kilometers (898,000 
square miles). Although only half its former size, the 
rain forest still occupies a vast area, some twenty-two 
times the si/i- ol' dhio. 

Running through this huge region of rain forest 
is the mighty Amazon River. The Amazon is not a 
single river, but a vast and intricate network of wa- 
tercourses with more than one thousand tributaries, 
seventeen >^t them more than sixteen hundred kilfHnc 
ters (one thousand miles) long. 

The almost incalculable amount of water carried 
by the Amazon — it discharges at its mouth some 
200,000 cubic meters (7.5 million cubic feet) per sec- 
ond — derives in part from the melting snows of the 
Andes. But most of it comes from the torrential rains 
that fill on the Amazonian rain forest. Averaging some 
two meters (80 inches) a year, rainfidl increases to 
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Below left: A Kuikuru woman squeezes the poisonous 
juice from grated manioc pulp using a flexible mac 
strainer made of leaf midribs. Many varieties of manioc 
contain deadly prussic acid, which must be removed be- 
fore the starch contained in the root can be eaten. 

Bottom: Yanomami Indians felling a large tree in clear- 
ing a garden plot. The scaffold built around the base of 



the tree enables the men to chop above the plank but- 
tresses. 

Below right: An Amahuaca woman plants com in a 
newly burned garden plot. She pokes holes m the ground 
with a long digging stick and deposits two or three ker- 
nels in each hole. Her necklace is of monkey teeth and 
her crown is of split bamboo. 
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A Kuikuru shaman and his assistants leaving the villajie 
on their way to recover a patient's soul, which was said 
to have been stolen by an evil spirit living at the bottom 
of' a lake. The shaman holds his gourd rattle in one hand 
and a sprig ot magical kejite leaves in the other. 



An Amahuaca man makes arrows. He is attaching a 
bamboo point to a short hardwood forcshaft imbedded 
in a length of arrow cane. Feathers for fletching the ar- 
rows are kept in an insect-tight basket. 




nearly four meters (i 50 inches) or more at the foothills 
of the Andes where the prevailing easterlies are inter- 
cepted and forced to surrender much of their remaining 
moisture. 

Of course, rain docs not fall all the time. Rainy 
and dry seasons alternate over the year. This seasonal 
variation in rainfall is more marked — and much more 
important in the life of the Indians — than the slight 
fluctuations in average daily temperature that occur 
between the seasons. Ask Indians of any tribe and they 
will assure you that they prefer the dry season to the 
wet. The Mckranoti of central Brazil, for example, call 
the dry season .jwc.v ivim, "'good time." while the wet 
season is just h.i il'.jff/, "rainy time." 

The downpours of the rainy season send water 
racmg into the rivers, causing the smaller ones to rise 
as much as ten meters (thirty feet) or more overnight. 
Such Hooding has led some tribes, like the Shipibo 
and Conibo of eastern Peru, to build houses with 
palm wood floors raised one meter or more above the 
ground, allowing the flood waters to pass harnilessly 
underneath. 

During the rainy sea.son large areas of low, flat 
larjd are inundated, creating ii^apos — tracts of flooded 
primary forest. Through these flooded forests the In- 
dians can pole or paddle their canoes, finding fluvial 
shortcuts between places otherwise connected only by 
W'inding trails. 

Because of the unpredictable and drenching rams. 



the rainy season is a time when Indians prefer to stay 
home. Social and ceremonial activities are turned in- 
ward, and village life is more self-contained. The rainy 
season is also a time of heightened agriailtural activity 
when planting, fencing, and weeding are given needed 
attention. 

When the rains fmally cease the Indians are ready 
to travel. Now they can walk long distances through 
the forest with reasonable certainty of not being caught 
in a dowtipour. The dry season is thus a time for vis- 
iting relatives and for tendering or accepting invita- 
tions to intervillage feasts, dances, and ceremonies. 

The dry season is also a time for trekking — going 
on long expeditions to gather such wild food or raw 
materials as Brazil nuts or arrow cane that may not be 
available in the immediate vicinity of the village. 

It is the heavy rainfall coupled with warm temper- 
atures that create and sustain the giant forests of the 
Amazon. The forest, of course, consists preeminently 
of trees, but it is more than trees. It is a biological 
cornucopia, a biome of incredible richness and com- 
plexity. The waters of the Amazon and its tributaries 
teem with fishes, astounding not only in their amount 
but also in their variety — altogether some two thou- 
sand species, eight timc-s as many as in the Mississippi. 
A wealth of animal life is likewise found in the upper 
reaches of the forest. At least twenty-seven hundred 
species of birds inhabit Amazonia, more than three 
times the number in all of North America. 
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Sunrise awakens a village of Angotcrc-Secoya Indians 
along the- Napo River in the Peruvian Amazon. About 
fifty people live in this community. 






Amazonia is cstimatcil to have ai least fifty thou- 
sand species of vascular plants. The territory of the 
Aguanina and Hiiambisa Indians of eastern Ecuador 
alone contains some tv^elve hundred species. In just 
one-si.\th acre ( .07 hectare) of forest near a Yanomamo 
village on the Upper Orinoco, I found fifty-two dif- 
terent kinds of trees. These figures take on special 
meaning when we realize that the whole state of Mich- 
igan, with an area ot 1 50,000 square kilometers (58,000 
square miles), has only eighty-nine native species of 
trees. 

The great botanical diversity of Amazonia gives 
the Indians a spectrxim of plant resources from which 
to make the many artifacts that constitute their ma- 
terial culture. They have taken full advantage of this 
wealth. To be sure, Amazonia does not offer unlim- 
ited resources. Certain materials normally useful to 
primitive peoples elsewhere in the world are lacking 
or in short supply here. Chief among these is stone. 
So thick are the sediments covering the Amazon basin 
that stone is often very ditVicult to find. A well siu»k 
in 1954 at the Indian Service Post of Capitao Vascon- 
cellos (now Posto Leonardo Villas Boas) in the Upper 
Xingu reached ten and one-half meters (thirty-five 
feet) without coming across even a good-size pebble. 
The French traveler Alcide d'Orbigny journeyed by 
canoe from the stoneless llanos ot Bolivia up to Co- 
chabamba in 1832. He reported that on reaching the 
section of the river where the first stones were to be 
found, his Mojo Indian boatmen gathered them up 
e.xcitedly, "as if they were gems." 

Since stone for spear points and, later, for arrow- 
heads was so scarce in Amazonia, the first Indians to 
enter the basin were soon forced to begin looking for 
substitutes. Fortunately they were readily available. 
Sharpened monkey bones, stingray spines, hard palm 
wood, and bamboo were found to be acceptable re- 
placements for stone for projectile points. Indeed, so 
effective did these substitutes prove to be that they 
seem to have replaced stone for this purpose even in 
those few areas in which it was available. According 
to the Swedish ethnologist Eriand Nordenskiold, by 
the time Europeans arrived not a single tribe in Am- 
azonia still tipped its arrows with stone points. 

When Indians first entered Amazonia ten thou- 
sand or more years ago. the habitat they found was 
not entirely unfamiliar. Their ancestors had traveled 
through the rain-forest regions of southern Mexico 
and Central America. During the centuries it took to 
work their way through these areas, these early Indians 
no doubt discovered and began using many of the 
resources of the rain forest. When they finally arrived 
in Amazonia, the early migrants found plants and ani- 
mal species in greater profusion than they had known 
before. 

This new habitat, however, presented certain 
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problems. The large rivers of Anunmia were a barrier 
to ftirther migratkMi, since these eaiiy migrants prob- 
ably lacked watercraft. Lacking the bow and arrow as 

w ell, chc y likely foutui the taking of game and fish 
more ditficiiit than it later became. 

Fur every problem it posed, the rain forest also 
olEnred a solution or at least the means of achieving 
one. Over the ensuing millennia Amazonian Indians 
worked out ttiany successful ways of adapting to life 
in the tropical-forest environment. These Uving pat- 
terns or a<uptations make up wfaat anthropologists call 
TYtpUa! Forest Cuhtirv 

A ni.ijor clement ot this culture is uatercraft. 
When the dugout canoe was introduced into — or m- 
ventcd in — Amazonia, it no doubt had a profound ef- 
fect. Large rivers ceased to be obstacles to travel and 
became instead .uenucs of conimunicatioii. It is con- 
ceivable that the very idea of the dugout was sug- 
gested to the Indians by a tree, the barrigudo, "big 
belly" palm (/rurttM veairUosa), which has a pith-filled 
engorgement half-way up its trunk. Hollowed out, 
this engorged section nukes ^ troiiirh somewhat like 
a bathtub, which can be used as a rough-and-ready 
craft for river travel. 

Perhaps Amazonian Indians had found earlier that 
the tough, inch-thick bark of certain trees, such as 
purplchcart {Pclioj^yne pattUulaia) and ;.(fi><><i {Hytnaiaea 
courbaril), could be cut away from the tnmk in a single, 
large, curved piece, which could then be shaped into 
a very serviceable canoe. Later, when true diu;oats 
began to be made. Spanish cedar iCcilicla odoraiti), be- 
came the wood of choice for such craft. It is at once 
strong, relatively light) and easy to carve, and it resists 
both insect attack and rot. 

Trial and error also led tO the discovery of the 
strongest, most resilient woods for their bows: pan 
d'arto {Tetoma violaaa) in eastern Amazonia, and the 
peach palm {Bactris gasipaes) in northern and west- 
em Amazonia. Similarly, they found that the longest, 
straightest, Ht;hti st sIliUs for their arrows cattle from 
the giant grass, Gyiierium saj^iitatum. Similarly, woods 
that best resisted decay when put Into the ground, like 
huaa^ {Voua^mu ameriama), came more and more 
to be used for house posts. The knowledge that In- 
dians acquired of the rain-forest trees was extensive 
and intimate; the forest became less an adversary and 
more an ally. 

The first migtanu into Amazonia came as hunt- 
ers, fishers, and gadierers. Their food was thus limited 
entirely to the wild pl.ints and aniouls the forest and 
rivers had to offer. Edible fauna was found in consid- 
erable abundance in Amazonia: game animals, indild- 
ing deer, tapir, peccaries, monkeys, capybaras, and 
many other species arc distributed widely throughout 
the forest, making hunting, if practiced skillfally, a 
rewarding activity. 



Fishing was and continues to be even more pro- 
ductive. The many hundreds of fish species that oc- 
cur in such abundance in Amazonian waters, especially 

along the major rivers, provide a vast supply ot pro- 
tein. Unlike hunting, which gradually thins out the 
game and requires villages to pick up and move every 
so often, fishing, at least along large rivers or lakes, 
allows villages to remain in the same place almost 
indefinitely. 

Sometime around jooo B.C., agriculture appeared 
in Amazonia. When it became fully incorporated mto 

subsistence, the impact was profound, (^vcr the course 
ot time, small, simple, nomadic bands ot toragers were 
transformed into larger, more settled, and more com- 
plex villages of agriculturalists. Adopting agriculture 
did not mean that Amazonian Indians gave up all 
reliance on wild foods, They continued to consiiinc 
fruits, nuts, and roots trom the t'orest to suppleineni 
their diet. In doing so they became more and more 
familiar with the rain forest and what it had to offer. 
As this knowledge broadened and deepened, the In- 
dians became more efTective exploiters ot the tbrest 
not only for food but also tor raw materials to make 
their tools, weapons, utensils, adornments, shelters, 

and watcrcraft. 

Only recently have we begun to glimpse the full 
depth of the Indians' know ledge of the torest. Working 
in what is now Guyana, the botanist P. W. Richards 
found that his Arawak Indian guide had a native name 
for more than three hundred different trees. In almost 
every case, Richards found, each native name desig- 
nated a single ta.xonomic species. 

Moreover, an Indian may not need to c«« the en- 
tire tree to know its identity. "On numerous oca- 
sions." Brent Rerlii; wrote ofr?!;- ^gua^^na, "wc were 
presented with a piece oi bark taken from a tree that 
could barely be seen in the dim forest light. Our guide 
would smell it, taste it, and then firmly provide us 
with the plant's correct name." 

The Kuikuru of central Urazil \\ ere able to name 
191 ditTerent trees 1 .isked about, but beyond that, they 
could cite a use^aiul otten multiple uses — for at least 
138 of these trees. Further inquiry would. I am sure, 
have elicited even more uses. Some trees, Hke tajaku 
(.V)7ii;ji.i sp.). had h.ilf-do/eii uses: tlie bark was used 
for lashings, the straight trunks tor wall posts, the 
trtmk split into long pieces for firew ood, and the resin 
for medicine. A stack of tafaku firewood placed outside 
the door of a prospective mother-in-law was a formal 
request for her daughter's hand in marriage. Some 
trees, however, had hmited and specialized uses. The 
sole use that I could elicit for a tree called netiife was 
that its roots were used to poison dogs. 

Beyond identifying the names and uses of plants, 
Ama7oni.in Indians understand their roles in the web 
of forest life. For example, a Kuikiuii can tcU you that 
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the tapir lik«s the seedi of the aku tree, that monkeys 
eat the fruit of the inai or tgeikap, and that the fruits 
of the fingugi are relished by the toucan. They say that 

JlikiiitSii (a kind ot" gr-isshc^ppcr) likes the roots of tlic 
takisi tree, while ianothcr grasshopper) eats the 

leaves of the tifo {Calopliylhnn hrasiliaisv?) tree Tl'.t 
subjea having turned to tifa leaves, they might a4d 
that these leaves are also favored by a certain species 
of Ic.nf-t utter ant. 

Over the centuries that they lived in the Upper 
Xingd river basin, the ancestors of the Kuikuru gained 
a thorough knowledge of the properties of the hun- 
dreds of tree species that surrounded them. Their de- 
scendants arc iliL iiilicriiuts and beneficiaries oi this 
knowledge. Any Kuikuru can tell you what use (if 
any) is made of the wood, bark, sap, resin, roots, 
\\n\h< II I', i s. fruits, and seeds of perhaps three hun- 
dred liiltcient species ot trees. 

For some purposes, a Kuikuru will use .my of sev- 
eral species of trees. Many diflerent trees arc used for 
house timbers, akhough certain ones are favored for 
center posts, others f<ir r.it"ters, still olliers tor w.ill 
posts. Many (but not all) trees make suitable firewood, 
and a Kuikuru generally seleas these for burning, in 
fact, he may even girdle or fell such trees as inui, kuo, 
or nonginongi. which make especially good firewood, 
so the dried trunk \\ ill W ready for use when needed. 

A number of artUaccs, however, are made from 
only one kind of wood. The sharpened stick used 
in pierdng a boy's ear lobes, for example, is always 
made from the wood of the angi tree (Genipa ameri- 
(ivitl). Here it would seetn tint tr.Klilion |>Iays more of 
a role in the choice of Gaiipa wood than do the qual- 
ities of the wood itself 

The connection between partiailar tree species 
and their uses by the Kuikuru has had interesting lin- 
guistic consequences. Thus certain artifacts bear the 
name of the tree from which they arc customarily 
made: the ko/T tree has given its name to the mortar, 
the titii^ifi to the digging stick, the lafaku to the bow, 
and the iL-iriti to one type ot fish trap. 

In their vast knowledge and wide use of forest 
trees, the Kuikuru are, of course, not unique. In all 
probability every Amazonian tribe has an equally thor- 
ough know ledge of the trees of its habitat and makes 
correspondingly broad use of them. Recent studies of 
four Amazonian tribes, the Urubii-Kaapor and Tembc 
of Brazil, the Panare of Venezuela, and the Chacobo 
of Bolivia, found dut on the average these groups 
used at least two-tfaiids of die ticc spedcs growing in 
their forests. 

Of all the botanical families of trees, palms are the 
most extensively used. Some three hundred species of 
palms grow in Amazonia, from the im palm {Battris 
sp.) with a stem no thicker than a goose quill, to the 
mighty Mautitia palms with trunks A. R. Wallace de- 



scribed as "huge coiiuiir.ar >tciiis rising undisturbed 
by branch or leaf to a height of eighty or a hundred 
feet. ** This targe, water-loving palm is exploited exten- 
sively by many tribes, especially those on the Orinoco. 
I ather Jose Gumilla. a missionary who lived among 
the Otomac of the lower Orinoco in the early 1700s, 
called the moiiche palm {MautitM JUxuosa) the Indians' 
"tree of life." From its leaves the Otomac obtained 

fiber for cordage; from its pith, edible starch; from its 
fermented sap, palm wine; and from its fruit, a refresh- 
ing beverage. 

The Warao of the Orinoco delta make even 
greater use of Mauritia. The palm's wood serves for 
house posts, canoes, bowstaves. atid speai and arrow 
shafts. From its leaves they obtain thatching and from 
the cuticle — ^the thin layer stripped from the under- 
side of the leaf — fiber for their clothing, nets, and 
hammocks. The Warao make an edible flour from the 
pith they extract from inside the trunk much like the 
famous sago of the Pacific. To this list the Kuikuru 
could add at least two more uses for Maurilh: mate- 
rial for skirts from the upper part of the leaves (after 
the cuticle is removed) and the stiff elements for their 
manioc strainers from the leaf midribs. 

Slasti-and-Biini CuHivation 

I lardly a tribe exists in Amazonia that does not derive 
most of its subsistence from agriculture. The method 
of farming employed is that known as slash-and-bum, 
swidden, or sMfdng cultivation. Although many vari- 
ants exist, the essential outlines of the pattern are simi- 
lar throughout the wet tropics, A section of the forest 
is felled, the slash is allowed to dry and is burned prior 
to the start of the rainy season. Varying combinations 
of crops arc planted before or after the bum. The same 
plot may be replanted two or three times, but dimin- 
isiiing yields finally lead to its abandonment and a new 
plot is cleared. 

Although slash-and-bum agriculture is well suited 

to tropical rain forests, it is by no means restricted to 
it. Where the tbrest is extensive, it is a productive sys- 
tem of cultivation. In the deciduous forest of North 
America, slash-and-bura agriculture most likely pre- 
ceded the permanent fkld methods in current use. 
When Charles Dickens traveled through thinly settled 
western Pennsylvania in i K42, he observed slash-and- 
biun methods being praaiccd. 

The first step in swidden cultivation is clearing 
the forest. Before the large trees themselves can be 
attacked, the undergrowth has to be cleared. Under 
aboriginal Amazonian conditions no machetes were 
available, so the small seedlings and saplings that make 
up most of the undergrowth were either pulled up by 
hand, bent over and broken, or cut through with a 
piranha jaw or a palm-wood knife. 

When the imdergrowth is cleared the Indians turn 
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Dugout canoes are the most common form of river 
transport for nauvc Amazonians. A man of the Kalapalo 
tribe, neighbors of the Kuikuru, makes a canoe. 

Center: Gathering forest edibles is important to most 
native Amazonian agriculturists. A Yanomami man picks 
a tree fungus. 

Right: A Yanomami woman returns from her fields 
with the fruits of an Inga tree in her basket. 



While large game animals may bo preferred by many, [> 
fish, small animals, and birds often are more frequently 
caught and arc more important in the diet. A Kayapo 
man with the day's catch. 






their attention to the trees. Before the arrival of the 
Europeans the stone axe was the principal tool used 
for the job, but felling trees with a stone axe was no 
easy task, especially in a forest of trees with sotnc of 
the hardest woods in the world. It involved many days 
of sweat, blisters, and aching muscles. The technique 
was diflferent from that used with a steel axe. Instead 
of notching one side of a tree and then hacking at the 
opposite side until it falls, Indians using stone axes 
preferred to cut all the way around a trunk. A tree cut 
in this way looks as if it had been felled by a beaver. 

The extremely hard work involved in using a 
stone axe was graphically described to the German 
ethnologist Karl von den Steinen many years ago by 
the Dakain' Indians he had discovered: 

How tired a Bakairi gets cutting down a single tree! 
Early in the morning when the sun rises he begins 
wielding his stone axe. The sun climbs the sky and the 
Bakairi continues to chop: isok! tsok! isok! } lis arms get 
wearier and wearier. The Bakairi rubs them and then 
lets them hang limply at his sides. He lets out a deep 
breath. . . . He resumes chapping, but no longer Isok! 
isok! tsok! Now it is accompanied by deep groans. The 
sun reaches zenith. His stomach is now nothing but 
folds of skin — it is empty. How hungry the Bakairi 
is! . . . Finally, when the sun is right near the horizon, 
a tree falls! 

Pretty much the same lament might have been 
heard from the lips of almost any Amazonian Indian 



before the steel axe was introduced. For example, 
when I asked the Amahuaca to tell me about the days 
of this archaic tool, one informant, too young to have 
used the axe himself but recalling vividly what he had 
heard from his elders, told me: "They say it was always 
breaking. They say it was always getting dull. That 
stone axe is no good!" 

Forced to use this axe for lack of anything better, 
the Indians found ways to reduce the amount and in- 
tensity of the work required. Very large trees were 
often not felled at all but merely girdled. This killed 
the tree, causing it to shed its leaves, so that while it 
remained standing, at least it cast less shade. Fire was 
often used to ease the process of felling. Firewood or 
dry palm leaves were placed against the trunk, or 
resin daubed around it, and the fl.immable material set 
afire. When the fire burned down, the charred parts 
of the trunk, being relatively soft, were more easily 
hacked away. A fire was again built around the tree, 
the charred parts chopped out as before, and the pro- 
cedure repeated until the tree fell. 

By far the greatest labor-saving device in clearing 
the forest is the driving trc-e fall. The smaller trees 
directly in the path of a larger one are notched, and 
when the big one is felled, down come the others with 
it, domino fashion. This technique is especially ctTec- 
tivc because tree crowns are often interlaced by vines 
and sometimes by thorny bamboo, so even trees lying 
outside the direct path of a large tree may be pulled 



to 
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down by it or have their crowns snapped off 

Felling the forest is done a.s soon as the rains stop, 
allowing the slash to dry for several months. When it 
is time to bum, the Indian cultivator walks thcough 
his plot, torch in band, setting fire to the dried vegeta- 
tion every few feel. Eacli small fire gradually enlarges 
until all coalesce into a single mighty conflagration. 

The fire bums quickly, consuming the dead leaves 
and smaller branches but leaving the larger trunks and 
stumps only charred. Many tribes then practice what 
in Brazil is called emoivarar — piling up the slash that 
failed to burn well the first time and setting lire to it 
again. 

Even with rebuniin^' in ii'i; logs and stumps re- 
niam, giving a new swidden .i rather messy appear- 
ance. Charred logs are strewn everywhere, often criss- 
crossing one another; between the fallen logs unbumed 
stumps protrude. During the three or feur years that 
a plot is cultivated, though, many of the logs are cut 
up and hauled ot) for firewood or used for fencing. 
Moreover, the weeds pulled up in a garden fiuui time 
to time are often piled against logs or lOimps to dry 
and then burned. In this way after three or four years, 
a swidden may take on the cleared look of a permanent 
field with only the growing crops to be seen. 

With the first rains and sometimes even before, 
planting begins. Manioc, the main subsistence crop of 
Atiiazonia, is planted entirely from cuttings, which are 
inserted into mounds hoed up in the spaces left be- 
tween the logs and the stumps. For com, which is 
planted from seed, holes are pundied in the ground 
with a digging stick and one to three kernels dropped 
in each. Some tribes leave the holes open, others cover 
them over with the foot. Several other food crops 
are grown, including sweet potatoes, yams, various 
aroids, beans, peppers, and, since contact with Euro- 
peans, banan^i-x and plantains Peanuts are planted by 
some tribes, usually on sandy beaches along rivers. 

For(^st soils arc soft and friable and thus easy to 
till. The only impediment to tillage is the tangle of 
roots from the trees that have been felled. The Kui- 
kuru sometimes dig out masses of small rootlets and 
place them on top of freshly planted nuniuc cuttings 
to shidd them from the sun. 

In some parts of Amazonia herbivores pose a se- 
rious threat to the crops, and fields must be fenced. 
In Kuikuru gardens deer eat the manioc leaves while 
agoutis and white-lipped peccaries gorge themselves 
on the roots. Without a stout fence sutrounding his 
plot, a Kuikuru could easily lose his entiie crap. 

With warm temperatures diroughoot the year and 
abundant rainfall much of the time, growing condi- 
tions in Amazonia arc nearly ideal. Com, the tastest 
growing of aU Amazonian crops, can be harvested in 
as little as two months. Manioc tubers take at least six 
or ei^t months to reach edible size but will continue 



to grow underground w ithout rotting for long after 
that. Since the roots store themselves so conveniently, 

manioc docs not h.ive to be harvested until needed, 
which may be eighteen months or more. 

When manioc tubers arc finally pulled from the 

ground, die stems of the plants that bore chciii arc cut 
into sections about thirty to forty ccnumctcrs (twelve 
to fifteen inches) kmg. These cuttings are ofien re- 
planted immediately in the same mound from which 
they came, or they are set aside for replanting at some 
future date, perhaps in another plot. Shielded from the 
direct rays of the sim, manioc stems may last for weeks 
or even months widiotit dying. A manioc garden is 
usu.illv replanted two or three times. By this time the 
yuki h.is decreased so substantially that an Indian pre- 
(crs to abandon the plot and clear a new one. A gar- 
den's diminishing yield is due partly to lower soil 
fertility and partly to the choking effect of weeds. 

Weeding is. for many tribes, a necessary practice 
How thoroughly a gartleii is weeded varies from tribe 
to tribe. The Kuikuru, tor the most part, arc fastidious 
weeders, but the Amahuaca hardly weed at all. There 
is good reason for the difference. The chief crop of the 
Amahuaca is corn, which npen> in just two months, 
so the field is harvested before the weeds have gotten 
much of a start. Moreover, since the Amahuaca usually 
abandon a plot after only one year of cultivation, they 
care little how weed-choked it may become once the 
crop is harvested. On the other hand, since the Kui- 
kuru grow manioc in their gardens for three or four 
years, they must weed careftdly if they are to get ade- 
quate yields over that length of time. 

When .'\iii,izonijn liidluris do move their .i^ritiil- 
tural plots, it is, however, not only in response to 

weed infestation. Chemical analyses have shown most 
Amazonian soib to be poor in the nutrients that plants 

need tor growth Cutting and burning vegetation prior 
to planting improves the growing environment tem- 
porarily. During the several years of cultivation, crops 
in a swidden plot draw largely upon nutrients previ- 
ously locked away in die forest and freed once the trees 
were felled and burned. These are added to by later 
burning the weeds and the remaining stumps and logs. 
Under oontinual heavy rains and high temperatures, 
however, the small amoum of organic matter decays 
and soluble nutrients are washed from the soil. The 
nutrients added by the ash are thus critical to the suc- 
cess of the garden, but their eflects last for only a short 
dmc. 

It would seem, therefore, that in looking for land 
to clear and plant, an Indian cultivator should pay at 

least as much attention to the trees overhead as to the 
soil utuicrfoot. It the trees in a pro.speetive swidden are 
sutficiently large and if they bum well, a garden made 
there shotild ykld a reasonably good crop. This is es- 
pecially true if the crop is manioc, whidi makes less 
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dcnKiiul tm tlif soil than such Crops as com. 

In clearing the forest several choices have to be 
made: first, whether to clear primary or secondary for- 
est. Asa ruli' Ain.i/Diii.ni Ituii.ms prckr the former. It 
is moic work to tbll large, hard, primary-forest trees 
than the smaller, softer trees of secondary forest, but 
there are compensations. Soils under primary forest 
are usually more fertile, and fewer weeds spring up in 
plots cleared in old rain tDiest than in secondary forest. 
Thus the tedious, back-breaking labor of weeding is 
considerably reduced. And though felling primary for- 
est is hard work, it is also exhilarating. There is some- 
thing almost thrilling about watching a forest giant, 
hacked at tor a long time, linally come crashing to 
earth — a feeling that even the roost creative weeding 
cannot approadi. 

Wliat h.ippi iis ii> an Amazonian swidden after the 
last manioc tuber has been picked? That depends on 
several things. If the plot was cleazcd in or near sec- 
ondary fofcst, a ready source of weed seeds, the inva- 
sion of weeds after abandonment is likely to be rapid 
atul intense. 

The way a plot is treated while under cultivation 
also affects its fate. If a Kuikuru keeps his garden 
well-weeded throughout its litctinie, a dense stand of 
grass — called yii/u in brazil — will become established 
and effectively exclude all other vegetation for five 
years or so until secondary forest trees begin to shade 
it out. Another twenty years or more may have to pass 
before prirnary-torest trees overtop the faSter-grOwing 
sccondary-torest species. 

As a rule plant succession is a matter of no imme- 
diate concern to the Kuikuru cultivator. After all, he 
lives in a tiny village surrounded by large expanses of 
forest. With so much forest available from which to 
clear his next plot, why should he care how long it 
takes his old one to regain its original cover? Hven to 
call the old plot "his" is misleading. A piece of land is 
"owned" only as long as it is cultivated. Once aban- 
doned it revirts to the comnum property of the uhole 
village, just as it was before it was cleared. Indeed 
among the Kuikuru it is highly unlikely that someone 
will clear and plant the very same plot of land twice 
during his lifetime. 

Tiiese remarks about an abandoned plot, while 
characteristic of the Kuikuru, do not necessarily ap- 
ply to other Amazonian tribes. Among some other 
groups a garden plot is not abruptly abandoned. For 
e.xample, before abandoning it, Indians may plant a 
swidden with fruit trees that will not begin to bear 
until several years after the plot has ceased to be culti- 
vated. Such plots will be visited and harvested by their 
owners for many yeirs. 

In northwestern Amazonia, the peach palm is use- 
ful not only for its nutritious fruit but also as a source 
of excellent bow wood. It is often planted in gardens 



and is harvested for fruit or felled for bow staves oidy 
years later. Bananas, plantains, and papaya are odier 

fruit-yielding crops that continue to yield for several 
years after a plot is ahanJoneJ. The person who plants 
such trees continues to own and harvest them until 
they are finally choked out by the encroaching forest. 
The Kuikuru sometimes plant in their gardens a tree 
called (Caryotar brasiliaisf), the fruit of whidl 

they will only begin to pick six or eight years later. 

Certain wild plants that may invade an old plot as 
part of the succession to secondary forest are edible 
and serve to prolong the useful life of the plot. One 
such plant, which springs up m abandoned Amahuaca 
gardens, is , ,. ,>fj.j [Solatium Hs<ilifhnm)t » ihnib that 
has fruit the Indians enjoy. Moreover, certain invadil^ 
species as well as remnant crop plants may attraa deer 
and agoutis to an .ib-iiuloned plot, nuking .in ok! gar- 
den a good place to hunt. Abandonment ot a swidden 
is rardy abrupt; it is instead a long process proccxd- 
ing firom a swidden domituted by cultivated annual 
plants to an old fallow composed entirely of natural 
vegetation. 

As long as tiic forest is large and the population 
small, slash-and-bum is a system of agriculture well- 
suited to the coexistence «if man and forest. The por- 
tion ot the torest cleared and planted by a village is 
usually but a tiny fraction of the whole, and after three 
or four years each clearing is allowed to revert to for- 
est. As long as populations remain small, the ratio of 
swidden to forest remains low and fallow times can be 
long. Thus there is little threat of long-term degrada- 
tion of the soil. 

Slash-and-bum agriculture is both oonaervative 
and productive. At least this is true if we measure 
productivity per unit of human effort. Nonmccha- 
nized, permanent-field agriculture, which is labor in- 
tensive, may yield more food per unit of Uuid, but 
it rarely does so per unit o( labor. Since, as a rule, peo- 
ple work no harder than they have to, the intensifica- 
tion of agriculture from swidden to permanent fields 
is rarely freely chosen but rather forced on a commu- 
nity by circumstances, 

Tlie evolution of agriculture from its simple, 
slash-and-burn beginnings thus seems clear. As hu- 
man numbers increase villages encroach on each other, 
and the amount of forest available to each village di- 
miiushes. Continued populatifm growth eventually 
makes it impossible to allow an abandoned plot to 
remain fallow for the twenty to twenty-five years nec- 
essary to restore soil fertility. Instead it becomes neces- 
sary to clear a plot again after only eight or ten years 
of &now before the forest has grovni again. Eventu- 
ally, if population pressure continues to increase, fields 
may be tilled almost continuously with only occasional 
short periods of fallow. 

Given sufficient population pressure and insuf- 
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A Yanomami hunter removes an arrow from a giant ant- 
eater. Although they are not a favored food among most 
native Amazanians, anteatcrs, like most forest animals, 
are not scorned by Yanomami as sources of meat. 

Bottom: Hunting wild animals provides animal protein 



for many forest pctjples. Yanomami boys cut up a tapir. 
Like many Amazonians. the Xikrin, a Kayapo group of 
east central Brazil, use Genipa fruit mixed with charcoal 
to paint their bodies. 

Bottom: A Yanomami woman prepares cotton for spinning. 
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A Kuikuru village is surrounded by old fields, fallows, 
and forcsJ. 
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fident technical advances, an agricaltural downward 

spirnl may result from a shortened fallow. This spiral 
eventually leads to the degradation of the land and the 
impoverishment of its inhabitants. But until popula- 
tion pressure becomes acute, slash-and-bum must be 
Judged a rational system of subsistence. The primitive 
farmer borrows land from the forest and mitieral mi- 
thcnts from the trees growing on it which enable him 
to feed himself and his family. After a time he r^ 
turns the land to the surrounding forest, somewhat 
depleted. But as the forest again takes over, it begins 
to heal its wounds and to restore its fertility. 

As practiced in Amazonia, slash-and-bum has 
proved to be a long-term system. It has provided the 
basis for .i d:>titictive and siiLCOssful culture that, ulicr- 
cver it has been left untrainpled by the outside world, 
continues to Hourish. 

But such pristine areas of Indian occupation are 
being reduced and direatened with extinction. The 
sur\ ival of native hidian culture is now very pre- 
carious. In a few areas of Amazonia, like the Upper 
Xingu in central Brazil, a reservation affords substan- 
tial protection to the Indians living there. But this kind 
of protection cannot prevent — and in some ways actu- 
ally encourages — a certain amount of acculturation. 
Thus in cases of serious illness (he Xinguanos have 
come to rely more and more on modern medicine. In 
most parts of Amazonia, however, surviving Indians 
have no such protection. 

In the 1950s after completinii ni\ tirst field work 
among the Kuikuru. I woiuleretl \\ here I might work 



next. Looking at the map of South America, I saw 

between the .^ripuana and the Rio Roosevelt in west- 
central Bra/il .1 coiiipli-tely unknown area. Although 
no one had any inkling of it at the time, it seemed tO 
me that there had to be Indians living there. It became 
my fantasy that someday I would be the first out- 
sider — or at least the fu st ant]iropolov;ist — to visit these 
mysterious Indians and record their culture. 

The intervening years proved my surmise correct. 
There were Indians between the .^ripuan.i and the 
Roosevelt, iiuluding such tribes as the Cintas Largas. 
("lavLio, and Zoro. But modern methods of survey- 
ing through magnetometers carried aloft on airplanes 
made it possible to discover mineral deposits in the 
area, which turned out to be cassiferiie. .1 tin ore. The 
inevitable result was that mining companies sent par- 
ries into the region. Once-unknown Indians c|uickly 
found themselves displaced and disadvantaged, the 
first stage in a long spiral of decline. 

The sad fact is that these Indians, even if their 
individual lives are spared, face the death of their cul- 
ture as a coherent way of life. Attempts to stem the 
tide of outside influence are being made. A reserve of 
some five thousand square kilometers (two thousand 
square miles) was recentlv set ,i>>ide by presidential de- 
cree for the exclusive use ol tlie Zoro, but a quarter 
of this land is already occupied by Brazilian squa^ 
tcrs. Thus, here and elsewhere in Amazonia, the strug- 
gle for the survival of the Indians and their culture 
continues with the odds against the Indians gtowing 
longer with each passmg year. 



THE LACANDON MAYA 
JAMES D. NATIONS 



0. both sides ot tin- trail stand giant trees drip- 
ping with rain. Thick lianas twist down from a forest 
canopy that blends into a green wall of vegetation. 
Overhead a Hock ot red and green macaws feed on 
jungle fruit, tossing aside pieces that fall thirty meters 
to the forest floor below. Insects whine and buzz with 
a thousand different voin-'-, and a titiv brocket deer 
flashes across the trail into undergrowth, disappearing 
into shadow. The air smells like a mixture of rot and 
genesis. 

Moving silently through the forest, a lone hunter 
spots the deer and freezes. Insect sounds cease as he 
slowly raises his rlHe. With the crack of the bullet, the 
macaws burst into flight and scatter above the canopy. 
The hunter pulls the lifeless deer from the understory 



and binds its legs with vines he strips from the but- 
tresses of a nearby tree. He hefts the deer onto his 

shoulders and heads down the trail for home. 

The hunter is one of 450 Lacandon Maya Indians 
who inhabit the remnants of the Selva Lacandona in 
Chiapas. Mexico, the largest remaining tropical rain 
forest in North America. Once covering thirteen thou- 
sand square kilometers (five thousand square miles) of 
eastern Chiapas, the Selva Lacandona now consists of 
six thousand square kilometers (twenty-three hundred 
square miles) of forest patches interspersed with pas- 
tures and agricultural clearings 

Until the HJ60S the immensity of their rain forest 
environment isolated the Lacandon Maya from the 
forces that produced such rapid change in the lives of 
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other Mayan peoples. As a result, they managed to 
preserve a IHe-stylc incimatciy adapted to the tropical 
forest that surrounds them. When timber companies 
bulldozed lojrginp roads through the region in 1965, 
the twcniitili i viitiitN .iiri\cd in t'orLC. Backed by gov- 
ernment policies dcsij^ncd to bring the Sclva Lacan- 
dona into the Mexican national economy, the roads 
prompted the immigration of 150,000 peasant colo- 
nists and a wave of cattle ranchers who burned huge 
stands of forest for pasture. By 19X7 more than half of 
the Lacandon rain forest had been eradicated. 

For cmturies die Lacandon Maya lived in isolated 

fatiiilv scttlenifiits 111 in almost iiiiiiiliahiteil wiiiliTncss 
ot lower mont.inc rain loresi. Today the population is 
concentrated into three villages of more than one hun- 
dred people each and a dozen families who hide in 
compounds dispersed throughout the forest. Although 

tlu' .iiii unt I .ii'.imion systems of luiiitiiii;. fisliiin;, ,uul 
agriculture are bcmg rapidly altered by daily contact 
with the outside world, the Lacandones still preserve 
an ecological heritage passed down to them, genera- 
tion by generation, from pre-Columbian ancestors. 
From the hiolo^u.il diversity of tlieir r.un-torest en- 
vironment the Lacandones gather fruit, wild animals, 
natural insecticides, Bsh poisons, fiber for clothing 
and ropes, incense for rclit;ious ceremonies, wood for 
houses, turniture, .ind canoes, and medumal plants 
that may cure a loothaclK- ot a snakebite. 

The central feature of the Lacandones' traditional 
rain-forest management is a system of agroforestry 
that produces food cri>ps. trees, and animals on the 
same plot ol land simultaneously. Lacandon agrofor- 
estry combines up to seventy-nine varieties ot food 
and fiber crops on single-hectare (two and one-half 
acre) garden plots cleared from the tropical forest. Like 
forest farmers throii^luuit tlic tnipirs. l acaiidoncv cre- 
ate these garden plots by telling and burning the torest 
to dean the plot of inseas and weeds and to create a 
temporarily fertile soil by transforming the nuttients 
of the tropical-forest vegetation into a nutrient-rich 
ash. 

To absorb these nutrients before they escape 
through leaching and soil erosion, the Lacandon 

firmer plants fast-growing tree crops and root crops, 
including chayote, papaya, bananas, plantains, man- 
ioc, sweet potatoes, and a tuoUke toot crop called 
macal or Xanihosoma. 

After these initial nutrient-grabbing and soil- 
protection crops have taken root, the farmer and his 
wives and children plant other (ood and fiber crops 
during the course ot' the agricultural year — t'orn, i>n- 

ions, garlic, pineapples, chilies. watermelons. Umes, 
grapefruit, coriander, squash, cotton, tomatoes, mint, 

tobacco, rice, parsley, beans, plums, guavas, sugar 
cane, ginger, and cacao. Planting times for some of 
these crops are keyed to seasonal signals, Uke the flow- 



ers dropping from natural forest species. When the 
flowers of the mahogany tree fall, the farmer knows 
it a dme to plant the spring com crap. The falling of 
the wild tamarind flowers indicates nie days to plant 

tobacco. Following this system of natural indicator 
species, the L acandon farmer plants his crops accord- 
ing to local climatic condidons rather than by a fixed 
agricultural calendar. 

In addition to the crops the family actively plants, 
the Lacandon garden plot has a second major compo- 
nent — spontaneous, natural forest species that sprout 
in the garden and are recognized by the ftrmer and 

allowed to grow. These spontaneous crops include 
such food plants as injnuy, sapodilla, wild pineapple, 
wild dogbane, and wild sugar vine, and such raw ma- 
terials as balsa and corkwood used in house construe^ 
tion and for making bows and arrows. 

By maintainitig a variety of domesticated and 
spontaneous crop species scattered throughout his gar- 
den plot, the Lacandon farmer helps prevent the mass 
outbreaks of plant diseases and insect pests that plague 
crop monocultures in the tropical-forest biome. This 
tin ersity also provides a wealth of food and liber crops 
throughout the agricultural cycle because different 
crops produce useable parts during different times of 
the year. 

The biological diversity ot the Lacandon garden 
plot has a corollary benefit, pacas, peccaries, brocket 
deer, and other forest animals arc drawn to certain 
food crops, so tlie fiurmer purposely plants an abun- 
dance of these foods to attract edible animals. He 
knows that his agricultural plot is also a productive 
hunting zone that will provide his family with hi^H 
quaUty protein. Several studies in the Latin American 
tropics indicate diat the presence of garden plots in a 
tropical forest can actually increase tfa« pqNilatitms of 
certain wild animals. 

To conservationists and government planners the 
most intttguiiig aspect of the Lacandon Arming sys- 
tem is the fact that Lacandon famOies maintain this 
food, filnr, and animal production on the same plot 
of cleared forest land for five to seven consecutive 
years. In contrast, most immigrant colonists in the 
Selva Lacandona dear new plots from forest yearly. 

Lacandon farmers are the first to point out that 
aggressive, almost daily, weeding is the key factor that 
allows them to cultivate the same garden plot for so 
many years in a row. After five to seven years they 
dear a new forest plot, not because the soil has lost its 
fertility but because the labor required to weed the 
garden finally outweighs the labor requited to dear a 
new plot from forest or regrowth. 

Even dien the Lacandon farmer does not abandon 
the old cultivation plot. Instead, he plants it with such 
tree crops as rubber, cacao, citrus, and avocado and 
continues to harvest the area for another five to fif- 
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A young Lacandon Maya boy crosses his father's newly 
cleared swiddcn field. 



X. 



teen years while it rcgrows with natural forest sp>cries. 
Lacandoncs call these regenerating plots pak che kol, 
"planted tree gardens." 

When the natural forest finally overtakes his tree 
crops, the farmer clears and burns the plot again and 
begins the cycle anew. Thus the Lacandon agrofor- 
estry system cycles food and forest continually on 
small plots of forest land. The tropical forest becomes 
a garden plot, which becomes a planted tree garden, 
which becomes tropical-forest regrowth, which be- 
comes a garden plot again, atid so on through time. 
Using this system, a Lacandon farmer may clear as 
few as ten hectares (twcnty-five acres) of virgin trop- 
ical forest during his entire agricultural career — from 
the ages of seventeen to seventy. 



-Several years ago I tried to explain the potential 
benefits of the Lacandon system to an agronomist hired 
to develop sustamable agricultural systems for the 
Selva Lacandona. He listened politely, but it was ob- 
vious that his mind was already filled with visions of 
agribusiness atid cattle production. He told mo that the 
Lacandon system was very interesting, but it wasn't 
modern. Instead, he told me, "We must teach the La- 
candoncs how to farm in the tropical forest." 

My answer then was the same that it is today: that 
rather than eradicating indigenous systems like tiiat of 
the Lacandon Maya, we should be working with tra- 
ditional forest farmers as their students. For in the end 
they will teach us how to farm in the tropical forest 
without destroying it. 
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KAYAPO INDIAN 
N ATUR AL-R E S () U RC E 
MANAGEMENT 

DARRELL POSEY 



s 

Wi^uuth oJ till- Atii.izi>n N main sircani in tlic baMn 
of the Xingu Ki\ cr, tlu rain forest intergradcs with 
drier savanna. In this diverse environniciu the Kayapo, 
a traditionally scminomadic Amerindian group, sur- 
vives the encroachment of the developLii world. A 
quiclc look at the Kayapo would identify them as typ- 
ical shifting cultivators like most of their Ama2onian 
neighbors. In the course ot several years ot research, 
however, a iiiuhKiisciphrKiry team of researchers have 
found that their rtsDnnt-use practices are far more 
diverse and complex than had first been assumed. 

Kayapo Indians do not separate management 
strategies into the lu it c.iteuories of agrononiy, fores- 
try, agroforestry. wildhte management, and loresta- 
tion as Western thinkers try to do; instead, they have 
a unified view of plant-animal management and ctm- 
servarion. Even traditional scientific concepts of ag- 
riculture and domestication are challenged by tlu- com- 
plexities of Kayapo plant manipulation. For example, 
agricultural plots arc simply the beginning of a long- 
term process of planting and sequential management 
that ends with a inature forest filled with inedirinal 
and edible plains, ,is uell ,is plains used in building .uul 
crafts and useful animals. Many crops arc planted and 
survive only due to the care of their cultivators, but 
the majority are transplanted from the \\ild to make a 
concentrated resource bank m the moditied microenvi- 
ronincnts created by the Indians. Other useful species 
are simply allowed to grow in these gardens. Plants 
known to be favorite foods of wildlife are likewise 
iniroiltued iiitc lii his and these old fields arc thought 
of as hunting reserves (or future generations. As gar- 
dens grow into forests, they are dominated by fruit 
and nut trees that bear as long as thirty to fifty years 
after they were planted. 

Crop management is the result of caref ully inte- 
grated strategies of soil inanageiiieni. ground cover 
preservation, temperature and humidity contrcd, natu- 
ral pest management, and well-timed intercropping. 
The process begins with selection of good agricultural 
land, which depends on the K.iv.ip*') t.iriner's knowl- 
edge of the soils, based on their color, texture, organic 
matter, drainage, and tcmpenrures. Ground cover is 
also indicative of surface and subsoil types. Under- 
brush is cleared and some planting of tubers (sweet 
poutoes, yam. taro. manioc) and bananas occurs be- 



fore the trees are telled to dry and be burned. When 
burning does occur some tuo to three months later, 
the preburii plantings have already developed a healthy 
root system. A controlled, "cool" bum kills the above- 
ground vegetation and sterilizes the soil surt.u c. it does 
not. however, adversely atTeci the tubers and b.inanas, 
which can then take up the nutrients released from the 
ash during the first rains Planting time is based on 
lunar phases; the Indians say destructive mammal and 
insect pests are least active during moonlit evenings, 
thus planting is preferred at the onset of a new moon 
to protect new shoots. 

I'lanting is anything but random. Distinct concen- 
tric circles or zones can be observed in Kayapo plots; 
each zone is managed diflferently and has a different 
comj^ement of crops. For example, the center zone is 
reserved for sweet potatoes and taro, where the soil is 
frequently aerated bv hand ind enriched constantly by 
the addition of ash and organic matter. A second cir- 
cle is reserved for such nutrient-demanding ClOps as 
beans, papaya, melons, pumpkins, yams, cotton, and 
tobacco. 

One of the nicest interesting /ones ol .1 Kayapo 
field is the surrounding aiykma, a buffer zone between 
the plot and the surrounding forest. It is full of useful 
medicinal plants, some of which may lure would-be 
pests from the more valuable cultigens. A high pro- 
portion of these atykma plants have nectar-producing 
glands on their foUage. These nectaries attract aggres- 
sive ants, which also deter leaf-cutting ants and ter- 
mites. Se\cral species of parasitic wasps nest in bananas 
that ring the fields; these wasps teed on herbivorous 
caterpillars, thereby also contributing to the natural 
protection of the Kayapo plots. 

An important key to the successful ecological 
management system of the Kayapo is their preserva- 
tion of iiatur.il corridors of old forests between field 
plots. These corridors serve as biological reserves that 
can also facilitate the reforestation of the old fields. 

The Kayapd do not limit their resource manage- 
ment to forest areas; savannas are also modified by fire 
and by the creation of "islands" of forest (apiie in Ka- 
yapd). Fires may be set fifteen to twenty times a year 
in savannas near village sites to keep trails open and 
reduce snake and scorpion populations. Fires also al- 
ter the flowering and fruiting times of savanna plants. 
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based upon tlieir plant knowledge; it is never just 
haphazard. Some planes arc firc-tolcrant and even 
stimulated by burning; others arc damaged by fire and 
need protection. The Kayapo may stand guard in their 
apctc to beat out any flames that threaten fire-sensitive 
species. 

The apetc themselves are some of the most inge- 
nious aspects of Kayapo resource management. These 
forest islands are actually created by the Indians in piles 
of a planting medium prepared from termite and ant 
nests mixed witli compost. Into this rich earth arc 
planted hundreds of useful plants. Small apcte are ex- 
panded to many hectares over the decades. A complete 
survey of sample apcte revealed that 98 percent of the 
plants found in them had at least one use; well over 
two-thirds had multiple uses. Equally amazing is that 
these forest islands are composed of botanical resources 
taken from an area the size of western Europe. Many 
of the species arc used to attract wildlife and are in- 
cluded in the forestation process so that older apetc 
will abound in u.scful birds, reptiles, rodents, and other 
mammals. 

Tlie thread of uniformity to these strategies — and 
the great lesson that can be learned from the Kayapo — 



is that biological diversity is fundamental to sustained 
nunagement.of the humid tropics. In sharp contrast 
to the dominant modern pattern of forest destruction 
for the establishment of single-species plantations, the 
Kayapo actually increase biological diversity through 
their concentration of useful resources. 

Native peoples have had much time to discover 
uses for the natural resources around them and to 
develop strategies to exploit and manage them. If those 
who plan the future of tropical areas would follow 
some of the fundanictitals of the Kayapo system, we 
would be well on a path to a socially and ecologically 
viable alternative for the humid tropic:.. The world is 
threatened not just with the loss of tropical ecosystems 
but with the loss of the peoples who know how to use 
them, whose ideas and knowledge may be the richest 
of all tropical resources. 



Funding for the Kayapo Project was provided by the Bra- 
zilian National Council for Science and Technology (CNI'q). 
the Wenner-Grcn Foundation for Anthropological Research, 
the National Geographic Society. The National Science 
Foundation, and the World Wildlife Fund. 
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Brazilian highway BR-So cuts through the mature rain 
forest ol the Xingu National Park, an Indian reservation. 



A wealthy businessman from San Paulo offers candy to 
Txukarramac Indians in Brazilian Ama20nia. 





And ei'eryotic will come here and will finish off with cver)'- 
thinji, with game, fish, with pigs, with ei'oything that we 
use to sustain ourselves. You will contawinate, you will 
bring a lot of sicknesses, a lot of malaria, sicknesses we have 
never seen, that we never have suffered. Because, without 
the white man, u>e never suffered from the sicknesses that 
people are suffering today. 

IIAMO OPIKTERl. I986 

{Yanoniann Indian who lives in the Catrimani Valley, 
Brazil, which is transected by the Perinietral Norte 
highway) 

T 

^A^he accelerating destruciioti of the world's re- 
maining tropical rain forests is a matter that concerns 
us all. but most directly affected are the millions of 
indigenous peoples who live in these forests. In An>a- 
zonia. for example, the resources and the livelihood 
of the Indians are being destroyed along with the for- 
est. Some cases of deforestation are occurring inside 
recognized Indian areas, destroying not only their for- 
ests but also the animal and plant resources they de- 
pend on for their survival. Even when the deforesta- 
tion occurs outside designated Indian areas, the impact 
on the animal and plant resources, the water supply, 
and the rivers in and near the Indian areas can be 
devastating. 



Deforestation in Amazonia follows both tradi- 
tional frontier expansion and large-scale, internation- 
ally financed development projects. In both cases, 
there is an influx of outsiders into regions that had 
been sparsely inhabited, in part by Indian populations. 
Their isolation is broken overnight as land-hungry set- 
tlers invade their lands. In Brazil colonists purpose- 
fully settle on Indian lands. If a settler can establish a 
small holding on Indian land (the least protected of all 
categories of land in the interior of Brazil), then by 
squatter's rights he will be virtually guaranteed a sub- 
stitute plot of land through government-sponsored 
colonization programs. 

The Indians lose control of their natural resources 
as these are destroyed both within and around their 
traditional territories. The result is impoverishment 
and dispossession, migration to regional towns and 
cities, and a wretched future of unemployment, beg- 
ging, homelessness, prostitution, and disease. 

The situation of the Indians has to be seen in the 
context of: (i) the defense of their historical, moral, 
and legal rights; (2) the policies and practices of the 
agencies that fund international development; and (3) 
the recent emergence of their own articulate and in- 
creasingly powerful representative organizations. 

As the original inhabitants, indigenous peoples 
might be said to have a historical right to their lands. 
As our fellow human beings, we would also grant 
them a moral right to them. Over the years the coun- 
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tries within whose boundaries they live have recog- 
nized their legal rights to their lands, in terms of both 
national aiul intcmatiunal law. 

In only a few historic cases have invaders recog- 
nized the sovereignty of indigenous peoples. Examples 
are the treaties established between the British and the 
Maori of New Zealand, the British and the hidians of 
North America, and between the federal and state gov- 
emmcnts of the United States and the Indians. Such 
treaties typically provide for the formal cession of land 
areas to the newcomers. In most cases, however, In- 
dian sovereignty was not recognized and newcomers 
acquired the lands they wanted by conquest, formal 
annexation, or illegal encroachment and dispossession. 
In virtually all cases guardianship by the natiotul gov- 
ernment was imposed. 

National laws affecting indigenous peoples are 
sometimes cxpUcidy destructive to ethnic groups. For 
instance, the Chilean Decree Law 2568 of 1979 pro- 
viilf^ for the division of the i onimtinitv liiruls of the 
Mapuclie Indians of southern C^hilc into parcels of 
private property as family plots. In addition, however, 
this law denies the status of Indian to the Mapuche oc- 
cupants once the lands are divided. On paper at least, 
Brazil recognizes that hidians have a constitutional 
right to the permanent possession of their lands and 
an exclusive right to use their natural resources. The 
1973 "Statute of the bidian" reaffirms these tights and 
provides for the protection of the customs and tradi- 
tional w ays of Imii.in popiil.itioiis, except when con- 
siderations of national security or national develop- 
ment take precedence. 

Rdevant intenutional law is found in a series of 
conventions and dedarations of the United Nations, 
the Organization of Anu-ru.m States, and the Interna- 
tional Labor Urganization (ilo). These statutes, how- 
ever, primarily concern individual human rights and 
not collective or communal indigenous rights. The 
United Nations Working Group on Indigenous Pop- 
ulations is currently preparing a new convention spe- 
cifically on indigenous rights. The ilo convention is 
now under revision and it is hoped that the new ver- 
sitm will not include the outdated .issumption that in- 
digenous people will, sooner or later, be fully assimi- 
lated into the tutional societies of the countries where 
they live. 

The main funding agencies of intematioiuil devel- 
opment that ha\e U.S. financial support are the mul- 
tilateral development banks (mdbs), especially the 
World Bank and the U.S. Agency for International 
Development {au>). The World Bank has recently 
set new policy for the treatment of diose indigenous 
peoples affected by development projects that ii funds. 
One of its key provisions calls for the recognition. 



demarcation, and protection of indigenous lands "cim- 

taining those resources required to sustain the . . . 
people's traditional means ot livelihood." Demarcation 
is to be completed before any funds are disbursed. 
Unfortunately no project funded by the Bank has yet 
respected this provision and, in £lct, several current 
projects are allowing the opposite process to occur, 
with considerable loss of land and natural resources as 
a result. 

Demarcating lands (or titling them as communal 
property where die national legislation provides for 

this) as a precondition for dishurscniciu of loan funds 
IS a realistic requirement. It was done, tor example, in 
the U.S. AiD-funded Palcazu Valley sector of the 
Pichis-Palcazu Special Project in Peru. At the urging 
of a number of nongovernmental organizations includ- 
ing Survival International usa. aid held the Peruvian 
government to this requirement for the fifteeti months 
that it took for the titling process to be completed. 

Recent oversight hearings held by the U.S. Con- 
gress on the performance ol the mdbs have led to some 
relevant legislation. While this &lls £ir short of Aill 
protection for the rights of indigenous peoples, it does 
increase U.S. pressure on the mobs to pay proper at- 
tention to the problems these people &ce as a result of 
international development. 

( Vg.inizations formed and staffed by indigenous 
peoples themselves are becoming increasingly well es- 
tablished, vocal, and effective. For example, uni (The 
Union of Indian Nations), .1 paii-Rra/iliaii Indian or- 
ganization, has recendy set up an alliance with the 
rubber tappers' uiuon of the Brazilian Amazon. To- 
gether with Indian organizations of Pern, Ecuador, 
Colombia, and Bolivia, vm is a cofounder of the re- 
cently created Coordinating Committee of Indian Peo- 
ples of the Amazon Basin {La Coordenadora), which 
advocates sustainable development sensitive tO Specific 
ethnic needs in that region. 

As they continue to strengthen their own organi- 
zations and federations within the legal framework 
provided by international law and, in a very few cases, 
more or less favorable tutional legislation, indigenous 
pt oplc s will be able to insist that their rights and their 
traditional, sustainable systems of resource manage- 
ment be taken into account as a necessary part of the 
agenda for the future of the tropical rain forests. 



I would like to acknowledge the hmpiulity, tolerance, and 
helpfulness of die Yanomami of the upper Auaris River val- 
ley. Hieir ecological knowledge and wisdom have amazed 
mc fbrc\'cr My thanks and appreciation go to Dr. Peter 

Scitel ot' tlie Snnthsmiun Institution's Folklifc Program for 
the initial contact that led to participauon ui the projea. 
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.t w as September 1%3, and monsoon rains had 
been pelting down steadily throughout northern Thailand for over a week. For a day and a halt after 
leaving the district town my guides and T had crossed and recrossed die Amlan River, swollen to chest 
height with brown w.Kor, ,ind picked our w;iy balancing precariously on narrow clay dikes in flooded 
irrigated fields. Wc climbed the mud-shck trail up the mountain slopes, through forest and swidden 
(slash-and-bum) fields and past an occasional Karen village. We were walking on a narrow trail through 
swidden fields ot nearly ripe rice and had almost reached our first destination, Pa Pae, a Lua' village in 
the tiills ot Mae Sariang district, northwestern Thailand, when my dcated boots lost their grip and 1 
landed on my back, muddy but unhurt. The hills rang with die laughter of the barefoot women and 
men who had paused in their weediiiL; chores CO watch our progress along the narrow trail. TwodecadcS 
later the villagers still sometimes renund me of their first sight of me when we talk about the "old days." 
In the early 1960^ Pa Pae was a village of .about 195 the ground on three sides and covered half the front 



people who depended almost entirely on what thc\ 
produced to provide their food, medicine, clodung, 
and shelter. Most of the men and all of die women 

were dressed in cldthing the u iinu'ii li.id uciveti from 
homespun cotton they had grown ni the swiddeiis. 
The newly built school and teacher's house contrasted 
Strongly with the houses of the villagers, which all 
stood above the ground on sturdy t^ pilings and 
were roofed with large sliiiigli-s \\o\ ei! of hnpcml^i 
grass. (._)nly the houses ol the nuitc jfHuent had wood- 
plank walls or floors, carefully hewn from teak trees; 
m<»t had bamboo floors and walls. All but one of the 
village houses was built in the traditional pattern, widi 
a large front porch and a single, large enclosed room 
with a clay-iincd fireplace set in the middle of the 
floor. The grass-shingled roofs extended nearly to 



porch. Under the overhanging root on one side of 
each house was a wooden, foot-powcrcd pestle and 
mortar used for removhig the husk from their staple 

rice. Every evening after the villagers returned from 
their fields, the slow thumping ot these rice pounders 
rang throughout the village. Only occasionally, when 
the Border Patrol teacher was in the village and his 
batteries had not yet run down, could you hear the 
sound of a radio 

1 visited a uiiinber of other villages, but found 
that Pa Pae best suited our research purposes. After 
harvest I returned to Pa Pae with my wife, Sally, and 
we asked die headman, Kae Ta Kham, for pemussion 
to move into Pa Pae, We hired our soon-to-be ne.xt- 
door neighbor, Ai Po. to build us a house for Sj j, and 
we settled in to b^in to gain an understanding of how 
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Pa Pac, a I.iia' village in the hills of northwestern Thai- 
land, is surrounded by a sacred grove of trees with tal- 
low irrigated fields in the foreground and recently 
burned swiddens in the background. 





the villagers used and protected the forest where their 
ancestors had lived for inany generations. 

Loong Ta, who was then in his late sixties, be- 
came one of my most helpful teachers. He told me that 
most of the present Pa Pae residents were descendants 
of people who had lived m villages withm a kilometer 
or two of the present village site. He showed me the 
sites of the old villages, where broken Chinese Ming 
period pottery could still be found. During his youth 
Pa Pae villagers grew all of their rice on swidden fields. 
He also recounted that in the days of his father Pa Pae 
villagers used to walk 200 kilometers (120 miles) across 
the mountains to pay a tribute of forest products, in- 
cluding orchids and roofing grass, to the prince of 
Chiang Mai. In return the prince recognized their claim 
to the hill fields they farmed and lectured them on the 
need to conserve their forest and soil resources. 

In the 1920s, Loong Ta said, some Pa Pac villagers 
hired lowlanders to teach them the necessary tech- 
niques and rituals for farming irrigated rice. In the 
early 1960s Pa Pac villagers still grew most of their 
rice with traditional swidden techniques, using only a 
few metal tools, which they made themselves. These 
included the long-bladed knives they used to fell trees 
that grew on fields during nine fallow years following 
one year of cultivation. Since the iy6os the villagers 
have had to respond to an increasing number of cul- 
tural, economic, and religious changes imposed from 
the outside. 



Human Cultural Adaptation in Tropical Asia 

Mainland Southeast Asia is occupied by a great variety 
of ethnic groups whose members have taken widely 
varied approaches to using what was once a largely 
forest-covered area. The highland I.ua' villagers of Pa 
Pae are similar to a declining minority of people who 
lived more or less in a state of balance with the forest. 
Until the past decade or two, their way of Hfc has 
been relatively unchanged by contact with the modern 
world, while the majority of the Thai population who 
live in the lowlands has seen very rapid development. 

Most of the lowlands of tropical Asia, where the 
majority of the people live, are densely settled by peo- 
ple who traditionally depended for their subsistence 
on cultivation of wet (irrigated) rice. Populations here 
have increased and expanded rapidly in what were two 
centuries ago sparsely settled, poorly drained, densely 
forested areas. Wherever the lowland plains were large 
and well-watered — throughout the broad lowlands 
ol Java, the Philippines. Vietnam. Kampuchea, Laos. 
Thailand, Burma. Bangladesh, India, and Sri Lanka — 
watercourses have been channeled and rivers have been 
dammed to control the How of water. The lowland 
forest has been cleared, land has been leveled, diked, 
and drained were necessary, Hooded, plowed, and har- 
rowed to remove the last vestiges of native vegeta- 
tion, and planted with vast fields of rice. Only a few 
trees remain to shelter water buffalo or provide shade 
to farmsteads. Soil fertility is renewed primarily by 
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A path \c3d% into the village of Pa Pac in Mac Sariang 
district of northwestern Thailand. 




the irrigation water, which carries dissolved and sus- 
pended minerals from soil erosion and vegetation 
decay at higher elevations, rather than by decay of 
vegetation from the field itself. These farmers have 
followed a strategy of environmental homogenization 
and control. Lowland native forests persist only on 
some coastal and brackish-water estuaries where man- 
grove forests remain. 

In recent years larger-scale irrigation systems have 
allowed farmers to grow several successive crops more 
or less continuously throughout the year. This has 
been accomplished with increased dependence on ex- 
ternal sources of energy for farm machinery and on 
farm chemicals. The rich species diversity of the forest 
has been replaced by a few crops with diversity related 
primarily to water regimes ("floating" rice, brackish 
water-tolerant rice, etc.). The generic diversity of these 
super crops has been diminished by widespread adop- 
tion, sometimes as a result of governmental edict, 
of improved "miracle" varieties, which require even 
greater control of water level and often large-scale 
use of chemical pesticides and fertilizers to maintain 
productivity. 

At slightly higher elevations, usually near the 
coasts, native forests in some of the warmer, rainy 
areas of Peninsular Malaysia, southeastern Thailand, 
parts of Kampuchea, and southern Vietnam have been 
turned into managed monocrop plantations of oil palm 
or rubber or into orchards of tropical fruits (durian. 



mango, mangostccn, rambutan). These supply na- 
tional and international commodity and urban food 
markets. Demand for these products has led to the 
rapid conversion of natural forest into plantations, 
especially on the Malay Peninsula. These plantations 
also require heavy inputs of energy and chemicals from 
external sources. 

Drier upland areas above the floodplains of major 
rivers and away from the coasts have traditionally been 
sparsely populated, primarily due to shortage of water 
for agriculture. Lowland farmers have used these areas 
to collect firewood, for grazing, and as places where 
those who had insufficient imgated land could grow 
a subsistence crop using a bush-fallow swidden sys- 
tem. In some places swiddening has been followed by 
conversion of forest to more or less permanent (annual) 
cultivation of cash crops (manioc, corn, sugarcane), 
which often require extensive u.se of farm machinery 
and chemicals. In other places, for example, in eastern 
Thailand where rainfall is sufficient, the forest was 
cleared in the 1960s for manioc but has now been 
converted to rubber plantations. In some places low- 
land migrants or imported plantation workers have 
replaced traditional forest people, as on the Malay 
Peninsula. 

These upland areas arc clo.ser to markets than the 
rugged highlands and generally did not support a 
dense, permanent farming population, but their forest 
resources have long been exploited by lowlandcrs for 
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Tin ai^trihution of Lus' and Hmong villages in 

Thailand. 
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lumber. Initially thb was usually done by highgrad- 

ing (rcttunitig (>nl\- tnaturc valuable trees), which left 
a forest depleted of mature trees of a few species, but 
still composed of a large number of species. More re- 
cently, as national and intematioiul demand for all 
kinds of wood has increased and chain saws, bulldoz- 
ers, and other machinery have become .i\<iilable. the 
tendency has been to clear-cut trees of all species in 
large blocks. Clear-cutnng is followed citfaer by aban- 
doning tlu- area or csiabfohing plantations of a single 
species such as teak. 

At elevations above four hundred meters (twelve 
hundred feet) where rainfall is generally more plenti- 
ful, native vegetation changes from mixed deciduous- 
evergreen f<irest to moist evergreen, and at the highest 
elevations tn montane forest. The highland torests ot 
tropical Asia were traditionally occupied by small scat- 
tered villages of a wide variety of ethnic groups. They 
make up only a small percentage of the total popula- 
tion in Kanipucliea. Main mi. I li.iil.uul. or Nictnam, 
but are much more nnportant numerically m Burma 
and Laos. Many of these people — such as the Khmu, 
! amet, and Htin in Laos, Lua' in Thailand, Wa in 
Hurma, and Korwa in India — speak languages dis- 
tantly related to the language of the majority popula- 
tion of Kampuchea. Their ancestors lived in the area 
long before the ancestors of the now-dominant mqoi^ 

il\' ethnic groups in Hurnia, 1 ao'. M il Thailand, 
and Vieiii.iin Unlike South .'\nierii.aii and African 
forest dwelk IS w ho lived in areas remote from major 
centers ot civUizadon, most of the minority people in 
the Southeast Asian highlands have strong cultural ties 
to aiu ieiit centers ol great ei\ ili7ations. The culture ot 
the Lua'. tor example, shows intiuences trotii the an- 
cient civilization of India. Other forest-dwelling high- 
land minorities, such as the Hmong (Mco) and Mien 
( Yao) who number m the tens of thousands in Thailand 
.ind hundreds of thousamls m I .ins .itul Vu tnam, are 
related to large minority groups numbering in the 
millions in China and have cultures strongly influenced 
In Chinese civilization. Other groups, such as the 
Aklia, Lalui. and Lisu, spcik l ibeto-liiirmese lan- 
guages. The large Karen minority (several million in 
Burma and about one-quarter million in Thailand) live 
in both the lowlands and hills of Burma and Thailand 
and speak a language that may be distantly related 
to Lmguages spoken by the majority populations in 
l ibet and Burma. A tew groups, such .is the Uliade in 
southern Vietnam, speak languages that are related to 
Malayo-Polynesian languages found throughout the 
I'aciflc. A very small minoritv ofthe highlanders, such 
as the Mrabri ol' northern Thailand (numbering only 
111 the hundreds) and abor^Oial gioups on the MaUy 
Peninsula including the Semang and Sakai, are no- 
madic hunters and gatiicrers, but most are farmers 
who make their living by slash-and-bum agriculture. 



Upland fimneis in tropical forest areas must con- 
tend with an environment in which soil fertility is low 
and the most easily obtained fertilizer is decayed or 
burned vegetation. This contrasts with the great plains 
and ddu i^ioos in temperate zones, whoe most of 
the fertility is held in die soil. Tropical forest high- 
landers use two major strategies to extract the nutri- 
ents: a relatively conservative sclf-rcncwmg system, 
used by such people as the Karen in Bumu and Thai- 
land, Lua' in Thailand, and Mnong Gar in southern 
Vietnam; and an extractive system that is followed by 
replacement of the forest by grassland, practiced by 
Hmong and Mien in Laos. Thailand, and Vietnam. In 
the conservative system, farmers dear fields in sec- 
ondary forest and cultivate them for a short period in 
a manner that encourages forest regrowth. They fal- 
low their fields long enougii to allow regeneration of 
a secondary forest before clearing and cultivating again 
in a regular rotation. Farmers using this conserva- 
tive system often live in permanently settled villages, 
harmers who use the extractive system traditionally 
fell and bum mature forest. They clean cultivate the 
same fields for several years in succession tmtil the soil 
is exhausted or until dense regrowth of Imperala or 
-S'(ru7)iiri(nr grasses makes further cultiv.itiini ditTuuIi. 
Villages arc generally temporary and farmers move 
when there is no more cultivable land close to the 
village. 

Tradition and CbmagK among Highlud 
Lua' Famnen 

Pa Pae, the Lua* village where we have done research 

intermittently since the early !<>^Os, is locat; vl .\t in 
elevation of about seven hundred meters (twenty-three 
hundred feet) in rolling forest-covered hills. There are 
about twelve thousand Lua' living in the mountains 
of northern Thailand who arc the descendants of a 
group tiiat \^ as more w ide^pread in the highlands and 
valleys of northern Thailand prior to the arrival of 
Thai-speaking people during me eleventh or twelfth 
century. .Most of the Lua' population in the lowlanJN 
has intermarried and become culturally assimilated, 
indistinguishable from other lowland Thais. Tradi- 
tional Lua' villages now remain otdy in the forested 
highlands where archaeological and historical evidence 
shows they have been settled for many htmdreds of 
years. 

The diet of Pa Pae villagers is composed mostly 
of rice supplemented by smaU amoimts of meat from 
pigs and chickens raised by every household. Although 
in the iy6os about half the Pa Pae households had 
irrigated tields, economic and religious activities of the 
villagers were organized around the requirements of 
swidden cultivation. Traditionally all households of a 
Lua' village cut their sviridden fields in a designated 
block of secondary forest. Aside &om practical prob- 
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Men jab the loose soil of a freshly burned swiddcn with 
their long, iron-tipped planting sticks. 



lems of clearing and burning an isolated field and pro- 
tecting it from the depredations of wild pigs or bears, 
our Pa Pac friends often told us that it would be too 
lonely to have a field without Lua' neighbors. They 
farm each large block for only one year after it has 
been cleared and then fallow it for about nine years. 
When I asked them about planting for tnore than one 
year in the same place. Loong Ta, and his son. Ai 
Toon, told me that the yield would not be good in the 
second year. The soil would lose its fertility and there 
would be too many weeds. The Lua' know that burned 
immature vegetation will not produce enough ash, 
and the soil after the burn will not have enough fertility 
for good crop growth. 

Swidden blocks around the village arc cultivated 
in a regular rotational sequence with a ten-year period. 
The villagers know this cycle so well that they may 
reckon a child's age by counting the setjuence of fields 
back to the one they were cultivating when the child 
was bom. Swidden land has traditionally been consid- 
ered the property of the village and was reallocated as 
necessary by village religious leaders. Cutting, burn- 
ing, and planting of swiddcns was traditionally con- 
trolled by the chief priest of the village. Villagers cus- 
tomarily were obliged to pay him such nominal tribute 
as the leg of any such large game animal as wild boar 
{Sus scrofa) or barking deer (Muntiacus mioitjak) that 
they killed in symbolic payment for the right to culti- 
vate. In return, he along with other religious leaders 



would confirm the selection of the swidden block to 
be cultivated, set the day for burning and planting, and 
lead ceremonies essential to appease the powerful spir- 
its of the forest whose land the villagers would use 
temporarily for their swiddens. The households that 
belong to the village normally have right.s to use the 
same plot of the village swidden land each time it is 
cultivated, but villagers are not allowed to sell swidden 
land. 

Each household normally returns to the same field 
It cultivated ten years previously. They mark their 
swidden-field boundaries by placing a row of charred 
logs along its borders after it has been cleared and 
burned. Traces of these logs remain to guide placement 
of new markers ten years later. Thus, every household 
has an interest in seeing that the fertility of each of its 
field sites is maintained for future use. Practitioners 
of this land-use system consciously attempt to sustain 
a balance between themselves and the forest in both 
their farming techniques and their rituals. 

Every January village elders go to inspect the next 
swidden block on the field-rotation schedule to see if 
forest rcgrowth has been satisfactory for cultivation. 
Since a fire during the fallow period will reduce soil 
fertility, they check that the site has been free of fires 
since the last time it was cultivated. Pa Pac villagers 
arc careful to prevent fires, but if a fire should occur, 
each household must work to put out the fire or pay 
a fine for failing to do so. 
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Swiddcii planting is an occasion for courtship. Maidens, 
dressed in their finest clotliing, throw a few rice grains 
in each hole made by the men. 




In 1967 wc cultivated our own swidden field and 
went through the appropriate ceremonies with the help 
of our Lua' friends. Poo Sook. one of the village cid- 
ers, sacrificed a chicken on our behalf and showed us 
that the gall bladder was full and shiny, a good omen 
indicating that the spirits would bless us with a good 
harvest. If the omen had not been good we would have 
had to try to trade sites with another household and 
sacrifice another chicken at the new site to sec if our 
luck would be better there. 

The villagers clear their fields using only long 
stccl-bladcd knives to fell the small trees, leaving 
stumps about one meter high. Cutting trees is mostly 
men's work. Loong Ta showed me how to start at the 
bottom of the slope and work uphill, so that the falling 
trees knocked down the smaller vegetation. He told 
me that the Pa Pae villagers arc careful to leave a strip 
of trees along watercoursc-s and at the tops of ridges 
to prevent erosion and provide seed sources for forest 
rcgrowth during the fallow period. The men also leave 
the larger trees standing but trim their branches so 
they will not shade the crops. They cut their fields in 
January or February and allow the slash to dry until 
the end of March, which is the hottest, driest time of 
the year. Kac Ta Kham, after consulting with other 
village elders, set the date for the fields to be burned. 
If two villages arc cutting adjacent swidden blocks 
they try to coordinate their activities so that the fires 
will be burned on the same day; if the blocks arc not 
adjacent they try to arrange to have people available 
to prevent the accidental spread of fire into unburncd 
slash or forest reserved for future cultivation, and to 
prevent flying cinders from igniting the grass or dried- 
leaf shingles with which their roofs are covered. 

A few days before the swidden fire scheduled for 
March 30, we went out with representatives from 
every Pa Pac household to help clear a firebreak four 
to si.x meters wide around the swidden block. All the 
low-growing vegetation was removed from the fire- 
break, which is swept clean in order to prevent the fire 
from burning adjacent parts of the forest that would 
be cultivated in future years or retained as seed sources 
or as the homes of various spirits. 

On the day the fields were burned, Kae Ta Kham, 
Loong Ta, Poo Sook, and the other old men of the 
village led a ceremony to honor the spirits of the fields, 
and the old women made sacrificial offerings in honor 
of the villagers' ancestral spirits. At noon on a hot dry 
day before the afternoon winds sprang up. the younger 
men used torches of split bamboo to ignite the fire in 
the tinder-dry slash. Poo Yaeh explained why he spit 
a mouthful of home-brewed rice liquor on the end of 
his torch: he was praying that the fire would burn over 
the fields just as the raw alcohol burned his mouth. 
The men started the fire at the top of the swidden 
block and then ran down to light the slash at the sides 



HILL PEOPLE OF NORTHERN THAILAND 



99 



and the bottom. The fire burned toward the center 

creating a strong indraft, which prevented the fire from 
escaping on the sides of the block. The bhah was 
quickly consumed by a roarii^ fire, which burned 
tons of fuel withia an hour. 

The men who bum the swiddens usually carry 
their muzzlc-Ioading guns with them, hoping that 
game animals will be chased toward them out of the 
blazing fields, but only very rarely docs an animal ap- 
pear these days. As soon as the flames die down, while 
the ashes are still smoldering, the field owners go to 
the spot where they will build a field shelter. They call 
out to the spirit owners of the forest and chant to in- 
form them that they are claiming Hie place temporarily 
for human use, planting a sign woven out of split 
bamboo in the ground to symbolize this claim. At the 
same time they scatter seeds of red and yellow Ct losia, 
marigolds, and cosmos, which will bloom at harvest 
time, because they believe that spirits are afraid of 

diese flowers. Me.inwhile the children run about the 
fields looking for an\ Lilible snakes or small rodents 
diat may have been roasted by the swidden blaze. 

The first crops the farmers plant are cotton and 
com. which they sow on the slopes of the fields, and 
yainii, which they plant in lower, wetter aicjs. The 
next ten days or two weeks they spend m propping 
up unbutned along die contours of die fields (to 
reduce hillside erosion), marking iheir field boimd- 
aries, gathering larger logs for fuewood, and piling 
and rcburning the small bits of unbumed slash, and 
building fences to keep the livestock out of the fields. 

In mid-April on a day selected by village religious 
leaders, Kae Ta Kham was the first to begin plaruing 
the main subsistence crop, upland rice. In order to 
ensure a good harvest and to prevent illness of family 

members who are working in the fields, each house- 
hold sacrifices a dog and a chicken or pig to appease 

the spirits of the forest and streams svhose realm they 
are mvading. Poo Dec told us that at planting and 
harvest times he was glad to have two d^ble daugh- 
ters because that made it easier for him to attract a 
large number of young men to help plant his field, so 
the seed would have a chance to take root and sprout 
before the heavy monsoon rains began. Plaiuing sea- 
son is a customary time of courtship. Youths and 
maidens joke with each other throughout the day, 
especially when they stop work for the noontime meal, 
rlie bnyv, try tii tone (tie girls to ilrink liquDr, while 
the girls try to force more food into the boys' mouths 
dian they can eat, much to the amusement of onlook- 
ers. The joking usually escalates into water throwing, 
and everyone joins in the laughter as unwary victims 
are soaked. 

Teams of men, often encouraged with botdcs 
of lice liquor supplied by the field owner, chant as 
they jab the loose eardi vritfa three-meter (ten-foot) 



long, iron-tip[>ed planting poles. Bachelors tradition- 
ally dress for the occasion in their best traditional white 
homespun clothes, heads wrapped in bright pink silk 
doths, and in recent years wearing sunglasses and 
store-bought straw hats (if they can afford them). 
When the planting begins, the men are followed by 
maidens dressed in their finest and wearing all their 
silver jewelry with flowers attached to ilieir earrings, 
and by older women and youngsters who throw a Sew 
rice seeds into each of the shallow holes. They do not 
cover the rice seeds, but some of the loose soil and ash 
tails over the seed, The field owners direct the planters 
to sow different rice varieties in diiferent areas of the 
field: quick-ripening types near the field shelter where 
they can watch it easily; drought-resistant types on the 
drier, sandier tops of the slopes; and a quantity of 
glutinous rice, which reflects whether their household 
{nefers it to the nonglutinous types. Over the years 
each household has selected the strains of rice they 
prefer to eat, so each household grows slig^hdy differ- 
ent varieties. 

Each household plants tall-growing sorghum to 
mark boundaries of adjacent swiddens. They plant 
mustard greens, peppers, several varieties of beans, 
and other vegetables m gardens n.e.ir their tK-IJ shelters 
and vincy plants ui potential erosion sacs along creases 
in the hiUstde fields. They also plant millet with the 
rice M\ inid-Vlay they c;)i! distini;iiish rice and other 
seedlings from weeds and begin the dreary task of 
weeding with a short-handled, L-shaped tool. Bending 
at the waist, the weeders scrape and hack the weeds at 
the surface of the soil but do not try to pull or dig out 
the weeds Weeding is work f<ir everyone, t>ui most 
often women and older children trudge up muddy 
paths to weed their swiddens every day. rain or shine, 
throughout the rainy growing season. It is times like 
these when mothers are happiest to have daughters to 
help them 

Lua" farmers harvest their rue with a small hand- 
held sickle. Men and women ; .11 ihe steins of each 
bunch of rice close to the ground, leaving stalks about 
one meter long. They lay the stalks on stubble to dry 
for a few days bet"ore threshing. Each household tries 
to assemble a large number of helpers — relatives and 
members of other households — on the day it begins to 
thresh. All the help received will have to be paid back 
when the other households thresh. Maidens and older 
women go around the field gathering large bundles of 
rice stalks, which they pile carefully around a threshing 
floor. The floor has been leveled on the hillside, lined 
with threshing mats woven of spht bamboo, and deco- 
rated with flowers to ward off the spirits. Poo Sao 
showed me how he circled his field, carrying ,1 t hit ken 
in a rice-measuring basket covered with a winnowing 
£ui, calling the soul of the rice to come to die threshing 
floor and make the yidd increase, and promising the 
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rice soul a meal of the sacrificial chicken. 

Usually it is young men who bc.it tin- rii t- stalks 
against the thrcsliing mat to knock (he graiti loose. 
Other iiici! bi-a( the rice stalks and broken straw with 
b.inilH)o threshing sticks to separate the rice grains as 
completely as possible. As the pile of grain and chaff 
^•rov. s iliey shutHe through it witli their teet. t.mning 
It with a woven-baniboo winnowing fan to blow away 
as much of the dirt and debris as possible. Periodically 
they load the rite into baskets and carry it to ,\ rn it- 
Uned winnowing plattonn. Usually it is young women 
who carry the baskets up a ladder, which has been 
buUt into the winnowing floor, and slowly pour the 
grain onto the mat. while a young man standing be- 
low uses ,1 witmowiiig fin to blow away more debris. 
Then (hey load the cleaned rice into baskets and carry 
it to a temporary barq, usually built on the site of dK 
field shelter. 

When all households have completed their harvest 
and carried their rice back to the village, they hold a 
ceremony to call the souls of the people and the souls 
of the rice back to the village and to return the fields 
to the spirits who normally live m them. Except tor a 
few peppers, tobacco leaves, or totton that may be 
gathered in the old swiddens m the year after liarvest, 
the swiddens arc Ictt to fallow until their next turn 
comes in the fidd-rotation schedule. 

After the souls have returned, the villagers hold a 
new year's ceremony led by the chief priest. It tlie 
swidden area that they will use in the next year is be- 
lieved to be the home of a particularly powerful spirit, 
all the village households contribute to the cost of a 
large animal (w.iter butT.ilo, cow, or large pig!, which 
is sacrificed to appease that spirit. Traditionally all 
households participated in this eeremony. bringing 
specially prepared food to the hillside at the edge of 
the vill^c where the animals are sacrificed. Thereafter 
the annual cyde begins again. 

Beolocled Effects of the Traditional 
Lua' Swidden Systerti 

The traditional Lua' rotational system inaiiuaiiis a 

series of vegetaiion /ones around the village, which 
are used by the villagers in various ways. Mature forest 
was preserved as the home of spirits or as a cemetery. 

where villagers were torbiddcn to cut lumber or make 
swiddens or gardens. Uncut strips were also main- 
tained between swidden blocks, around the village, 
along streamcoacses around headwaters, and at the 
tops of ridges. In addition to reducing erosioa, diese 
serve as seed sources for rcvcgetation of the fallow 
swiddens and shelters for wildlife. 

Because there is enough soil moisture, regrowth 
on the fallow swiddens is vigorous following harvest. 
Herbaceous growth covers the soil surface even before 
the start of the next rainy season. The villagers use the 



grassy vegetation of swiddens daring the eariy fallow 

years tor grazing. Sprouts grow from m.uiv of the tree 
Slumps that were left in the fields and not killed by the 
swidden fire. 

By about the seventh fallow year a forest canopy 
shades and suppresses most of the grasses. After nine 
years of fallow the forest has grown to about the same 
size and species composition that it had when it was 
last cut and burned, widi trees ten to twenty cm (four 
to eight inches) in diameter and up to nine meters 
(thirty feet) high. Soil conditions also return to approx- 
imately their condition prior to the previous cultiva* 
tion period. Forest regrowth on fallow swiddens con- 
tains some species found in the mature forest, but 
most of the species are fire-tolerant or fire-resistant 
and adapted to a drier, more open environment. 

In addition to the species they cultivate, Lua' vil- 
lagers use many plants from the regrowth on their 
fallow swiddens and from uncut forest for house con- 
struction, tor weaving baskets, as traditie>iial n;i J:- 
cines, dyes for their homespun clothing, and supple- 
mentary foods ranging from wild fruits to wild yams 
and tubers especially important during times of food 
shortage. With the help of Ai l oon, Ai L)am. Ai Fho, 
and other l ua' friends we collected and identified about 

two hundred uncultivated species used by Pa Pae vil- 
lagers for food, over thirty used for amtnal food, over 
seventy used tor medicine, and over twenty used for 

weaving and dyeing. 

Forest products arc very important for home con- 
sumption, but they play little role in the Pa Pae cash 
economy. Villagers occasionally gather traditional me- 
dicinal plants or vines used for a traditional shampoo 
for sale in the lowland markets, but for the most part 
to cam money they sell pigs, water buf&lo, catde, or 
their own labor. 

Chickens are given a few grains of rice and penned 
up every night They are released to hunt and peck for 
themselves during the daytime, and householders who 
are sunning their rice before pounding it to remove 
ilie ]:u!K must keep shooing the chickens away from 
a icmpniig meal. Figs were traditionally penned at 
night and allowed to scavenge during the daytime, but 
this is changing. They are fed on leftover cooked rice, 
usually mixed with the boiled trunks of wild banana 
and wild taro leaves gathered in the forest. Tradition- 
ally meat was eaten only on ceremonial occasions. 
When I asked Ai Dam why he was having a wrist- 
binding ceremony if no one at his home was iU, he 
said they just wanted to eat meat, but did not want to 

eat the chicken without having a ceremonv 

Conservation of watercourses was important both 
to control erosion and because streams often provide 
human food. Nia Kham, an ancient but lively lady 
when we first lived at Pa Pae, told us that when she 
was young tlie villagets used to catch fish as big as her 
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arm, but by the early 1960s the big 6sh were all gone. 

Fish were still avidly pursued in the late iyC>os tor their 
food value as well as the sport. Small groups of women 
and older children took their dip nets to fish in the 
turbid waters of the rain-swollen stream, and groups 
of men, women, and youngsters would join together 
to darn otf sections of tli< str. un m the dry season 
The men groped under rocks and grabbed the small 
fish hiding there and then drained the dammed-ofT 
pools using nets to filter out the fish that had been 
trapped. Fishing was still a good way to cool off 
in the hot sc.ison. but the yield was disappointingly 
small — only a few tingcr-sizcd fish, tadpoles, and wa- 
ter insects. The villagers atttibuted the Iom of fish to 
use of poisons and agricultural chemicals downstream, 
but we also noted that teams spraying village houses 
against malaria dumped out their unused insecticide 
and linscd out their spray pumps in the stream. 

Pa Pae men often go hunting with their antique 
muzzle-loading guns, but they only rarely kill a dog- 
sized barking deer and even more rarely a be.>r or wild 
pig. Usually they come home empty-handed. They 
tell us that although barking deer, pigs, and even bean 
occastotMlly get into their fields, there has been very 

little game since the end of the Secoiul World War 
They are more successful with traps and deadfalls, 
which they set in the swiddens to catch birds and rats 
that arc attracted to the newly sown seed and the rip- 
ening crops. 

Archaeologit .il atui liistoric.il evuk'nce .>s well .is 
village traditions suggest that this system has per- 
sisted for many hundreds of years, representing many 
swiddcn-fallow cycles. Perpetuating this system ofliv- 
ing with the forest required both stability of population 
size .jrui adl)erfiu I' to the tr.idilion.il norms oi hcli.ivior 
backed by rchgious sanctions. Lua' population appears 
to have begun slow sustained growdi only in the mid- 
19508. Population growth was controlled by mortal- 
ity, which remained high until smallpo.x and malaria 
were controlled in the njsos, by delay of marriage, 
which controlled fertility, and by customs restricting 
migration. It takes time (or badidors to accumulate 
the necessary bridepr'i o. s.:i Lua' tended to tn irrv in 
their twenties. Children were considered valuable be- 
cause they helped with the farm work, but limitations 
on the amount of swidden land meant that there was 
no long-term economic advantage in large &mily size. 
Because in-law households are supposed to lielp each 
other in farming tasks if they live nearby, Lua" prefer 
to marry within the village, but customs that restrict 
marriage between dose relatives reduce the number of 
eligible partners in the small Lua' villages and might 
further delay niariiage. 

Tradition also encouraged or required oiitmigra- 
tion of villagers who broke the marriage taboos or 
other village customs. M^ation into Lua' villages 



was restricted by land-use customs, which gave access 

to vill.u;e swidden l;iiids only to descendants of found- 
ing famdics who inherited this right from their father's 
househtdd. Normally the only migraiiis were brides 
moving into a village one at a time, and their number 
was roughly balanced by daughters who married and 
moved out to their husband's village. As ,i result, vil- 
lages were composed of people who were relatively 
successful in the traditional economic and .socioreli- 
gious system and had an interest in maintaining village 
stability. 

ChuigM in the Traditional Lua' Swidden 
System and Their Consequenoes 

A series of changes has upset the stability of both the 
traditional Lua laud-use system and the socioreligious 
system that maintained it for many generations. Non- 
Lua' population in the area of Lua' villages began to 
grow gradually in the early nineteenth century with 
the arrival of small numbers of another ethtuc group, 
Skaw Karens. The first Karen iiiu;r.iiits stayed in Lua' 
villages, but as the Karen populatu i > j, >. they tormed 
villages in what had previously been exclusively Lua' 
territory and paid rent to the Lua* villages on whose 
land they farmed. 

Early in the twentieth century the liangkok gov- 
ernment took control of Northern Thailand and im- 
posed a head tax to be paid in cash by all ethnic groups. 
Karens stopped paying rent to the Lua' villages and 
contHiucd t<i expand their popul.ition and territorial 
control. Karens use a swidden system similar to that 
of the Lua', but they arc less careful in controUing fire 
and conserving land and forest resources and not tied 
as tightly to specific farm sites. Lua* cut large cohesive 
swidden blocks in which eaih lumseholil ii.is us own 
field, but Karen cultivate swidden ticlds wherever land 
is available even between two Lua' fields. When a 
Karen village grows too large for the available land, 
groups of villagers leave to seek new land. In this way 
Karens filled all the spaces between Lua' villages and 
began encroaching on traditional Lua' swidden land 
holdings, forcing Lua' villagers to reduce the length of 
their swidden fallow. 

By the middle of the twentietli Lcmury a few 
Hmong were beginning to settle in the midst of Lua' 
and Karen villages, disr^rding traditional Lua' claims 
of land ownership and often cutting fields on ridges 
and at the tops of w.itersheds In the late igtos Hmong 
from Mae low began to cut the torcst at the head- 
waters of the stream fUlUUng through Pa Pae, an area 
that Pa Pac villagers considered sacred and had left 
undisturbed in order to protect their watershed. They 
asked the Hmong to stop cutting there to no .ivail. 
They protested to district officials that destruction of 
the forest at the headwaters of their stream would 
cause flooding in the first year, followed by low water 
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Com fields now surround Mae Tlio. a Hmong village in 
western Chiang Mai Province. Tliailaiid. where forest 
grew in i960. The land immediately around the houses 
has been prepared for opium poppies. 



The Lua' harvest rice with a short, hand-held sickle and 
carefully lay it to dry on tlie stubble. 




in the years after the water-holding forest had been 
removed. The government officials declined to inter- 
vene, and the villagers' predictions proved correct. 

The Thai government considers that all forested 
highlands belong to the Royal Forest Department. Ac- 
cording to Thai law (as distinct from Northern Thai 
custom), all swiddcning in the Royal Forest is illegal 
regardless of who does it. Thai government otlicials 
do not recognize traditional claims to swidden land 
and will not intervene in land disputes between high- 
landers. Thus, the Lua' now have no legal claim to the 
land granted to them hundreds of years earlier by 
Northern Thai princes and have no power to protect 
the watershed upon which their livelihood depends. 

Lumber is important in the Thai economy- It was 
traditionally a major export, but by the 1970s Thailand 
had become a major importer of lumber from Burma 
and Laos and of wood products from industrialized 
countries. The government began giving lumbering 
concessions in the nineteenth century but took little 
control over other uses of the forest until the middle 
of the twentieth century. By the 1970s the Royal Forest 
nepartment was engaged in widespread reforestation 
projects including some on fallow swiddens. The re- 
sult of these changes was to decrease the amount of 
land available to Lua' villagers for swiddcning and to 
reduce the security with which they held this land. 
When some of the major diseases were controlled after 
the Second World War, the Lua* population began to 



e.xperience sustained growth, which further increased 
the land pressure. 

Although they were rarely visited by lowlanders, 
Lua' highlandcrs were never truly isolated, even one 
hundred years ago. They went to market to sell a few 
pigs, a little rice, and a few forest products, to buy a 
few manufactured items (salt, metal tools, Chinese 
pottery, silver), and occasionally to pay tribute to the 
Northern Thai princes in Chiang Mai or Lamphun or 
to honor famous Buddhist monks. In order to earn 
money to pay their taxes, they carried goods between 
Northern Thai and Burmese markets before roads 
were built and worked in mines or the lumbering in- 
dustry. Outside influences increased rapidly in Lua' 
villages starting in the late 19505; roads and schools 
were built; health, welfare, and other governmental 
services became available; agricultural development 
projects were initiated; and Buddhist, Catholic, and 
Protestant missionary activities increased. Access to an 
increasing variety of manufactured goods (kerosene, 
flashlights and batteries, matches, radios, watches, 
sunglasses, rubber sandles, and clothing) increased the 
demand for cash. Temporary jobs in development 
projects provided money and increased villagers' con- 
tacts with the outside world. 

The authority of traditional Lua' leaders was based 
on their relationship with spirits and the common be- 
lief in their ability to control those spirits for the benefit 
ot all the villagers. In return the villagers accepted the 
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direction of the religious leaders in location and timing 
of swiddcn aittinii, burning, and planting. The con- 
version of J luiiiibcr of Pa P.ie households to Christian- 
ity h.iN broken down the coniniuiiity. Now in addition 
to sanctions against marriage between close relatives, 
dwre are obligations to marry within one's own reli- 
gion. Because this seriously reduces the number of 
eligible mates within the village, more Pa Pac villagers 
are getting maces from outside the village indu^g 
tome Karen and Hmong. The influx of new people 
and ideas, the presence of teachers and development 
workers in their villages, and the development of al- 
ternatives to swiddening were associated with a decline 
in power of the traditional leaders. Until the late igtios 
households that had converted to Christianity con- 
tinued to pay their share for the purchase of pigs, 
cows, or water buffalos used in village ceremonies and 
ate their share of the meat after the animals had been 
sacrificed. Ai Tit, an early Catholic convert, told me 
that later the Christians decided it was sinful tO eat 
meat trom a sacnhcial animal. By the late 1970S they 
stopped contributing to thu ^osi of village ceremonies 
but continued to live in the village. Consequently tbe 
remaining animist villagers can no longer afford to 

hold \illagewide Oetemoi'.u r. .]uiritig large .mini.il 
sacrifices. Without agreement on traditional religious 
sanctions and the beliefi on which they were based, 
village leaders can no longer coordinate the swiddcn 
activities of all the village households or constrain use 
ot'tbf fnrrst. Hy the early 19.S0S a road was bulltlo/ed 
through the sacred grove south of Pa Pac and villagers 
had cut many of the remaining trees to plant conee, 
an actiao that cmoe would have cost them a stiff fine. 
After Kae Ta Kham SbA his successor, Kae Boon La, 
eoiild no longer control the location or timii^ of the 
swidden bum. 

Lua' violets have long been aware of alternative 
land-use systems, especially permanent irrigated (wet 
rice) fields. These have a far higher yield per unit area 
than swidden fields when the land in fallow is consid- 
ered. Some highland Lua' vilbges had extensive irri- 
gated fields by the 1880s. As pressure on swidden land 
UK rc'.isfd in the 1960s ami 1970s I.ua' vill.is^tTs f.ind 
lliLii KaiLii neighbois) began u> invest thcit Libui jiid 
money to increase the number and size o( irrigated 
fields. Thus, their land-use system is coming to resem- 
ble that of the lowlandeis. and the balance of rice 
production at Pa Pae has now shifted firom swidden to 

irrigated fields. 

Instead of maintaining the diversity of their envi- 
ronment with their swiddcn-rotation system, they are 
increasing its homogeneity by leveling the land into 
terraces, building larger irrigation systems, and perma- 
nently changing the land tVoni forest to farm. This has 
also resulted in. reducing the variety of crop plants. 
Some of die traditional supplementary crops (beans. 



chili peppers) are grown on the margins of the ittigated 

fields, but inhers (sorghum, millet) are not. Because 
of the iiKTcased pressure on land trom the growing 
human population and the large number of cattle graz- 
ing in the highlands, few Fa Fae villagers grow their 
own cotttm now and most purchase clothing or thread 
for weaving. By lySs some !'a Pae farmers began 
substituting modern, improved rice seed for their tra- 
ditional irrigated varieties. Increasing numbers of Lua' 
villagers have begun to seek wage work, at least in the 
dry season. 

Unlike swidden fields, u hich traditionally could 
be reallocated among village households by village re» 
ligious leaders, irrigated fields are subject to the cus- 
toms and laws governing irrigated fields in the low- 
lands. They can be registered, bought, sold, and mort- 
gaged, and disputes over ow nership are settled by gov- 
ernment officials, not village leaders. Land that once 
belonged to the village as a whole has become personal 
property and in sonic places has been sold or lost to 
outsiders through foreclosure. Location and timing of 
activities on irrigated fields does not require ceremo- 
nial blessing by village rchgious leaders or viU^e- 
wide coordmatttm and cooperation for fire control. 
Thus, the increased dependence on irrigated rice fur- 
ther eroded the authority of village leaders over land 
use. 

Increase in amount of irrigated land has expanded 
the need for water buffalos for plowing and harrow- 
ing, and inipn'Vfd tr.uisport.ition has in.ule it easier 
for lowlanders to send their livestock to be raised on 
shares by Lua' highland villagers. Grazing pressure has 
increased grcady in the fallow swiddens. The most 
noticeable consequence of this, aside from the com- 
plaints of farmers \\ hose fences or crops are damaged 
by these beasts, has been the decreased availability of 
roofing straw {Impiraia cYlindrica), traditionally gath- 
ered from fields in the early fallow stage. Until the 
1960s all Pa Pac houses were roofed with shingles 
made of hnpi riihi, but by the late lyyos rooting straw 
had become scarce, and villagers were making their 
roofs either out of dipterocarp leaves or, if they could 
aflford t)ir pn. ' .md the cost of transportation, out of 

iDrrugatca iuluI. 

Increase m dry-season irrigation for such cash 
crops as soybeans has changed the quahty of the stream 
running through Pa Pae from clear and free-flowing 
to muddy and foul-smelling, and the villagers ,irc re- 
luctant to bathe and wash their clothes in 11 because it 
makes their skin itch. Year-round irrigation also means 
year-nmnd mosquitoes in the village. 

Tradition and Change among Highland 

Hmong Farmers 

My first visit to a mountain Hmong village was also 
in 1963, when I walked to Mae Tow a few days after 
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A linioii|{ bwiddcn cleared in a Urge forest in Chiang 

Mai Province. Thailand. 




I first visited Pa Pae. At that time the walk to Mae 
Tow from the nearest road took about a day and a 
half, and tlic villagers were relatively undisturbed by 
outsiders. In about i(X)i a few families had piled their 
portable possessions onto ponies and moved from 
near Chiang l)ao. about 200 kilometers (120 miles) to 
the north, to eiilablish Mae Tow in a forested area 
near the site of an ancient Lua" iron mine. The tradi- 
tional Hmong economy was based on swiddcn farm- 
ing of rice as a subsistence crop, corn (which they used 
mostly for pig feed), and opium as a cash crop. 

Hmong speak dialects of the Miao-Yao language 
family, Chinese historical records suggest that in pre- 
Han times Hmong were lowland irngated-rice farmers 
in what is now central China. Han Chinese pushed the 
Hmong out of the valleys and into the mountains of 
southern China. For several hundred years the Hmong 
population has expanded to the south into northern 
Vietnam and Laos. They first crossed from Laos to 
the I hai side of the Mekong River in the iHKos and 
are now as far south as Kanchanaburi Province near 
the Burma border, or some 600 kilometers (370 miles) 
from where they first entered Thailand. Unlike the 
Lua', who have lived in permanent villages aiuH whose 
population grew slowly until recent years, Hmong 
have adapted to a scries of natural and social environ- 
ments and have sustained rapid population growth and 
territorial expansion for over a century. 



Instead of working on a swiddcn-rotation system, 
Hmong households traditionally farm the same sites 
until the soil is exhausted or grass and weeds become 
so thick that it is too ditTicult or time-consuming to 
continue to cultivate. When this occurs, individual 
Hmong households seek new farm sites. If the avail- 
able area is large enough to accommodate them, sev- 
eral households or the whole vilLige may move to- 
gether to a new site. On the advancing southern front 
of the Hmong population, villages are often only tem- 
porary groups of households whose farms and dwell- 
ings arc located in the same area. Villages often split 
up when soil in their area has become unusable. 

In contrast with the Lua', little economic cooper- 
ation exists among Hmong households in the same 
village. Hmong religious leaders and ceremonies are 
concerned primarily with curing illness and with ser- 
vices for the ancestor spirits of household and clan 
from whom they believe physical well-being and ag- 
ricultural blessings flow. They have little interest in 
agricultural ceremonies for spirits attached to specific 
land areas. Our host, Lao Tha, and Wan Chai, the 
spirit doctor whom he had invited to perform a house- 
hold spirit ceremony, explained this to us when wc 
visited them in njKy in Pang Ung, a Hmong village 
with about one thousand residents located seventy-five 
kilometers (forty-six miles) north of Pa Pae. 

For such major ceremonies as marriages and fu- 
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nerals. Hmong maintain tics with linc^e and dan 
members who trace rdationshtps to a very remote an- 
cestor through the male line. Clan membership is so 

importJiit to the I Imonj^ tli.it ihcv try to prrvcnt .iny- 
onc from dying in a place where they do noc have at 
least some dan relatives. We learned this when we 
went to a postburi.-!! ceremony for C?hai Sac Yang at 
the Pang Ung home of Wan Cliu Sac Yaiij; Chai and 
Wan Chu were metnlxrs of the Yang cl.iti. Although 
they were members of the same clan and had occasion- 
ally smoked opium together, they were not true rela- 
tives. The dead man had no children, and there were 
no members of the Yang clan in I^ang Tong, the village 
where he lived. Since o^y members of one's own dan 
know the proper ceremony for conducting the soid of 
a clan member to the land of the dead, the day before 
he died Chai was brtniglit to Par.i: I Jtu; by P ine Tong 
villagers, so his clan relatives could arrange his funeral. 
The Hniong believe that if this ceremony is not done 
properly the dead person's sou! might wander around 
and cause trouble both in the village where the death 
OCCUrreti .itid for the living members of his clan. 

Hmong maintain kinship networks that include 
people who calculate relationships through many gen- 
erations, over several centuries, and across j;reat dis- 
tances, even across international borders. This net- 
work makes it easier for them to exchange inform. ition 

about farming conditions and to move in search of 
new &rm sites. 

Hmong look for swidden sites with deep soil that 
can be cultivated for several years in succession. They 
usually cut their swiddens in mature evergreen forests 
with large trees, often at a higher elevation in a cooler, 
wetter environment than die mixed dedduous^vei^ 
green secondary forest in which Liia' cm their swid- 
dens. Unlike the Lua' whose villages collaborate in 
clearing and burning swiddens, tfie largest regularly 
cooperating land-use unit among the Hmong is the 
extended ^mOy household. Households may clear 

small isolated fields, or several househcilds may de.ir 
a large area together. When the fields are burned they 
make little effort to control the spread of the bre into 
abandoned fields outside those to be cultivated in the 
current year, and fire discourages rapid regrowth of 

forest oti .ib.indoncd swiddens. 

Attcr burning the felled vegetation Hmong farm- 
ers dig out the tree stumps and hoe the fields before 
planting or hire Karens or sometimes Lua' workcn to 
do this heavy work. Hmong plant their rice and com 
in April, often in separate swuKit n patches, i arefnlly 
spacing between each planting hole and covering the 
seeds with soil. If they plan to intercrop opium with 
the com, they will select a site with suitable noiucidic 
(limestonc-bascd) soil. They try to dcan-wced their 
fields with hoes three limrs during the growing season, 
and deep cultivate rather than just scraping the soil's 



surface as the Lua' do. They may plant an early crop 
<tf opium between rows of com in August at about the 
time of com harvest and leave the com stalks for pro- 
tection ot the voiinL' poppv plants. A later opium crop 
may be planted ui September or October. They harvest 
their rice in October and November. The early work 
in opium fields m.iy o'. t ilit^ with the final weediiii; 
and harvest ot rice, wiucii increases Hnionu need tor 
labor. 

Opium poppy cultivation was learned by Hmong 
in China early in the nineteenth century and has sub- 
sequently spread with the Hmoiu: wherever they have 
migrated. They need much labor to clear all the vege- 
tation from the fields, to hoc to a depth of 25-38 cm 
(10-15 inches) before planting, to keep the fields hoed 
and dean-weeded during the growing season, and for 
harvest The environmental and labor requirements 
of this major cash crop have profoundly inHucnced 
Hmong settlement patterns and the organization of 
their households. Poppies grow best on a deep, rich, 
limestone-based soil in a cool climate with mois- 
ture firom dew but little rainfall. This combination of 
conditions occurs at the end of the rainy season ui 
smaD patches at hi^ier elevations in southern China, 
northern \^etnam. Laos. Thailand, and Burma, where 
opium-growing groups such as the Hmong are now 
settled. Hmong traditionally also chose sites for new 
settlements near villages where they could hire labor 
and buy rice, often in exdiange for opium. 

Hmong traditionally grew opium for home ocm- 
suitiption (as a pain ine<licine and treatment tor diar- 
rhea and as a narcotic) and for sale. Unlike harvesting 
a rice field, wliich may be completed in a few days, 
the opium harvest may go on for several weeks in 
a single field as new secdpods mature on the poppv 
plants. Lach npc seedpud is incised repealediy and 
revisited after the tarry sap has oozed out so that har- 
vesters may scrape off the raw opium. Because the 
opium is very valuable and the work goes on for a 
long time, it is not practical to hire workers or to 
exchange labor between households tor the opium 
harvest. Each household tries to mamtam a large la- 
bor supply of its own by encouraging high fertility 
through early marriage and by keeping all married 
sons, llu ir w i\ t s, and children in the same rxti iuled- 
tamily household with their parents. Hniong house- 
holds, averaging nine or more people, are about twice 
the size of Lua' households. 

Cultivation, possession, and consumption of 
opium have been illegal in Thailand since 1957. Be- 
tween the early 1960s and the early 19S0S the Thai 
government and international narcotics agencies at- 
tempted to wean Hmong and other opium-growing 
groups from production of opium by promoting sub- 
stitute crops and by dctoxitying the addicts. Opium 
production was reduced and, perhaps as a resiilt of 
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U.S. pressure. .1 li.ird-linc policy of poppy eradication 
has been Ibllowcd siiKi- n^Ss llmon^ villagers have 
been ordered to reduce cultivation by one-chird ev- 
ery year over a three-year period until production is 
stopped, except for home use by addicts ov er the ai^e 
of 50. Tliis policy appe.irs to have further reduced tlie 
auKHint produced hue has resulted in serious econoiiuc 
concern because of economic and ecological prol^lenis 
with the new crops. The demand and price for opium 
h is i L-m.{iiicd h\'.\h. siibstmitf t ropv r^'quire at least as 
iinicli land as opium, and che price dLcliiies as hooii ab 
Urge numbers of farmers start to grow them. Hmong 
&nners in several villages told us the substitute crops 
were not economically rewarding: they w ere promised 
forty cents per kilogram '2 2 pounds: tor cahhages, 
but when they were ready tor sale they could only get 
ten cents and could not even atVord to send them to 
market; potatoes, red kidney beans, carnations, and 
strawberries have suffered similar declines in price 
with incrciscd production, Khrii Ho^m) Sri. .1 Hmong 
teacher in Khun Klang, a Hmong village with over 
one hundred households located about seventy kilo- 
meters (forty-three miles) southwest of C^hiani; Mai. 
told us there were other problems with strawherries. 
Tor maxiinuin yield strawberries ret|uire costly ter- 
tilizer and pesticide, and runotT from strawberry fields 
pollutes fishponds down stream. 

Hmont; have traditionally grown hemp (a variet\ 
ot titc marijuana plant}, the stalks of which the women 
laboriously soak. peal, soften, spin, and weave into 
long narrow strips. In lyUt government officials be- 
gan to suppress the growing of hemp because of its 
resemblance to niarijuana (it is caDed by the s.ime name 
in Thai), although Hmong neither use it as a narcotic 
nor sell it. Lacking hemp to weave. I Imong women 
now frequently buy cotton fabric and dye it in the 
traditional fashion to make their skirts. 

Ecological Consequences of the Traditional 
Hmong Land-Ute System 

The Hmong system involves clearing the swiddcn 
fields of all natur.il vegetation and cultivating the same 
field tor several \ear-. m siu cession. Perhaps because 
of the care with which Hniung prepare and weed their 
fields, the yield of rice the first year is probably 1.250 
to .2,000 kilograms per hectare (i.ioo to 1,750 pounds 
per aire). >ip to twice as high on Hmong swiddens 
as ilu- .iiiiount h.irvfsU'd by I n.i" farmers YieKls on 
Hmong rice swiddens apparciuly decline each succes- 
sive year that the field is ailrivated without fallow. 
Opium yield is much lower, only about five to twelve 
kiU>grams per hectare {tour to nine pounds per ai re), 
but it can he sold for a much higher price. 

One old Hinung lady in Khun Klang told ub she 
thou^t the government was rig|it to forbid the villag- 
ers to cut more forest. She first moved to Khun Klang 



when she was eight years old. about si.vty years ago. 
She s.ud iii.it the soil was i^ood and the area was cov- 
ered with dense forest at that tunc. There were many 
wild animals and birds, including hombills when she 

came. The wild animals .ire all i;<iiie .ind she hasn't 
heard or seen any hornbills in at least twenty years. 
She fears that it' the people don i stop cutting the for- 
est there will be no birds left at all. 

Hmong fields usually extend over ridgetops and 
are cleared of all trees and clean cultivated, destroving 
sources lor tree seeds and coppice rcgrowth. Second- 
ary V egetation following Hmong cultivation consists 
mostly of such grassy species as Impenoa cylindrka or 
Saccharum spmlanrum or such weedy species as Eupa- 
fon;/i(,' iti/i'rijfKO) or Laiitjna. \\ liicii persist until they are 
shaded out. horest regeneration is slow. If left undis- 
turbed it may take a century or more for mature vege- 
tation to return. Because Hmong traditionally start 
with a mature forest, which has much more wood 
than the secondary forest used by the Lua", and be- 
cause of the much lower regeneration in the early years 
following cultivation, the Hmong system appears to 
produce only about half as much rice per kilogram 
of forest trees per year of a loo-year cycle as does 
the I ua" system Annual burning of fields continues 
in each successive year of cultivation, and accidenul 
spread of fires to the abandoned grassy areas fiuther 
d. 1.1 , s t!u r egeneration of trees on abandoned Hmong 

swidi-'.ens. 

Die result of the tratUtional Hmong cultivation 
system has been to create large patches thickly covered 
with fire-resistant grasses. Species diversity in the vi- 
cinity of Hmong villages is more limited than around 
Lua' villages. Rather than geographic stability and 
maintenance of environmental diversity, the Hmong 
way of life involves periodic migration and adaptation 
to new sites and new environments. Rather than wait 
for the forest torcgrow , I Imong households h ive tra- 
ditionally abandoned their grass-choked swiddens and 
looked for new forested fiinn sites. They traditionally 
viewed the forest not as a renewable resource to protect 
and perpetuate but as a consumable resource and an 
obstacle Co tanning soil that lies below. 

Unlike (he Lua' system, which has been associated 
with a balance between population and secondary for- 
est in fixed \ illage locations over the p.isi sever.il cen- 
turies, the HinoHi; population has grown rapidly and 
expanded into new territories at the expense of large 
areas of mature forest. Because of (heir mixed subsis- 
tence and cash economy, Hmong households are able 
to farm economically and productively for about three 
months more during each year than the Lua" who 
spjcnd about eight months a year on swidden activities. 
Hmong traditionally have produced a valuable, non- 
periihable, readily marketed product— opium. They 
could convert didr extra months of work into cash 
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Deluw; a Hmong woman planting beans in a iractor- 
plowcd field. Chcdikho, western Tak Province. Laos. 

Right: A Hmong woman harvests opium by scoring the 
poppy capsules with a knife and then collecting the resin 
that oozes from the cuts. 

Opposite: Using a bamboo stick as a spacing guide, an 
elderly Hmung woman in Pang Ung uses a wax-fiilcd 
janiing to draw the outline of her batik skirt pattern. The 
wax with which she fills her janting is kept hot and 
liquid in the socket of an iron plow blade, heated by a 
charcoal fire. 




and accumulate wealth much more easily than the Lua' 
who concentrate on subsistence rice production, hi 
traditional times this allowed Hmong to accumulate 
more pigs and silver jewelry than the Lua' and to buy 
ponies for transportation. In recent years a sizable frac- 
tion of Hmong households have acquired motorcycles 
or pickup trucks, and some even have battery-powered 
television sets and VCRs. 

Hmong use forest products in their own subsis- 
tence economy for food, fiber, construction, medi- 
cine, weaving, and dyeing as do the Lua". They get 
most of their meat from domestic pigs and chickens 
but are avid hunters, even though the number of game 
animals is now very small. They are quick to pick up 
new ideas including the use of diving masks and spear 
guns for fishing. 

Hmong are also quick to pick up ideas for com- 
merce and are rapidly organizing themselves for life in 
the modem economic world. Some Hmong still sell 
such traditional forest products in the Chiang Mai 
market as pitch pine (used by lowlanders to light their 
charcoal fires), wild banana stalks (for pig food), or 
green parrots and parakeets, which they trap in the 
jungle and sell as pets. In recent years an incTcasing 
number of Hmong have begun selling needlework and 
other crafts directly to tourists at the night bazaar 
it) Chiang Mai and occasionally on street corners in 
Bangkok. 




Changes in the Hmong System and 
Their Consequences 

Large numbers of Hmong villagers have been subject 
to especially severe dislocations in recent years as a re- 
sult of warfare and insurgency in Southeast Asia. Many 
of the Hmong living in Laos were directly involved 
on one or the other side of the Indochina wars starting 
in the early iy50s and continuing until HJ75. Since 
then many of them fled to refugee camps in Thailand, 
and some have been relocated to the United States. 

In addition to roads, schools, and health services 
similar to those being provided to Lua' villages, many 
Thai-government and international programs have at- 
tempted to persuade Hmong to stop growing poppies 
by substituting nonnarcotic cash crops, including po- 
tatoes, red kidney beans, coffee, peaches, apples, and 
other fruit trees, strawberries, cabbages, carnations, 
and other cut flowers. Mae Tow is one of the Hmong 
villages where these projects have taken place. The 
houses, some made of cement blocks, are no longer 
set in corn, rice, and poppy fields but are now lined 
up on either side of an all-weather road. There are 
several government buildings on a nearby hill. All the 
trees are gone, and no opium poppies are in evidence. 
The fields are planted to red kidney beans, cabbages, 
and gladiolus. One young man. asked why his family 
had moved away from there, replied. "They are just 
growing red beans all over Mae Tow now, and it is 
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not .1 pleasant place to live anymore." 

In the 1970s the Thai army relocated many 
HnuMig villages and established development projects 
in an attempt to separate them from the influence of 
the rebels. Many relocation projects seem not to have 
been as socially disruptive or psychologically disori- 
enting for Hmong as for other ethnic groups who are 
less well adapted to migration. 

Hmong responses to changes in recent years sug- 
gest the resilience of their socioeconomic system, their 
willingness to innovate, and their entrepreneurial tal- 
ents when land is available. In areas where mature 
forest IS not available or where it has proved ditTicult 
to relocate to new village sites, Hmong have developed 
longer-term crop-rotation systems to make more in- 
tensive use of land to which they have access and have 
K'gun to use larger amounts of hired labor, farm ma- 
chinery, and herbicides, in order to farm grass-covered 
areas. Some Hmong have bought or cleared and lev- 
eled their own irrigated fields and h^^vc begun cultivat- 
ing irrigated rice. 

Since the mid-1970s many Hmong villagers in 
Tak Province who lived or moved near roads have 
abandoned poppy cultivation and have become large- 
scale growers of com as a cash crop. Chediko is a 
relocated village in western Tak Province where, at 
least temporarily, Hmong farmers have access to large 
amounts of land. Chediko villagers contract with low- 



land Thais for the services of tractors to prepare large 
fields for corn cultivation. Tractors temporarily pre- 
vent or solve problems of grassification and allow 
more or less p>crmancnt conversion ot torest to ailti- 
vated upland fields. In the presence of ample farm 
land Chediko farmers seem to be doing well without 
opium. In addition to labor from their own households 
and from nearby Karen villages, some Hmong living 
near the Burma border now hire undocumented mi- 
grants from Bangladesh to work on their farms. 

Despite this agricultural modernization, Hmong 
fertility, associated with early marriage and low use of 
contraception resulting in rapid population growth, 
remains high but this may be changing. One man in 
C^hediko told us that he was going to stop having 
children because it cost too much to send them to 
school. His father, who w.is listening to the conversa- 
tion, said that wasn't the way it used to be. When his 
children were growing up and they still lived in the 
mountains where there were no schools, he would put 
them to work in the fields. But that was before they 
had been moved to Chediko, which is located on a 
paved road, and where there is a school, and they can 
hire tractors. 

Other relocated Hmong have not been as fortu- 
nate as Chediko villagers. For example. Song Kwae, 
Fang Fuci, and Huai Baw Hoi in Nan Province were 
resettled in lower elevations of dry forest areas where 
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soil is poor and land and water are in short supply. 

Tlii-ir i-rononiic prnspcrrs h tv.: been '.'•crsriicd by re- 
cent ctitorccnicnt ot Lws agaiiiht pojipy cull i vat ion 
and against cutting swiddcn fields m the torest. In the 
mid-1980s Hmong have found thetn&elvcs unable to 
grow their traditional cash crap or to follow their 
traditional response to land shortage. 

The extent to which litnong population growth 
and expanded use of forests can be stabilized without 
m^or ecxinomic problems is uncertain. Residents of 
Huai Nam Chang and the Mawn Ya cluster of villages, 
about seventy kilometers (forty-tonr miles) west ot~ 
Chiang Mai. can easily see that there is no more land 
around their villages for their children to farm. The 
future looks bleak for them. As in the Nan villages, 
government oflficials have told them to stay where 
they are and not grow opium or cut new helds in the 
forest. In the past four or five years many of them have 
decided that they cannot continue to have more chil- 
dren because their sons will nc't li ne enough land to 
feed their children, and inatiy now take advantage of 
family-planning services. 

Ccmclmion 

For several centnrie^ Asi.ui tropical forests have been 
sacrificed to human demands for forest resources and 
farm land, starting with easily irrigated areas of tlie 
lowlands, most of which were cleared and leveled at 
least one hundred years ago. As lowland populations 
grew, the dem.iiul for l.uid increased, and forests were 
cleared at higher elevations, 

Traditional land-use systems have survived most 
frequendy in forests of relatively remoce, sparsely set- 
tled highland areas. There are now very few hunter- 
gatherers, ami their imp.ict on the forest is tnininial. 
Most of the people living in the highland forests 
arc swiddcn farmets whose land-use systems may ei- 
ther be cyclical, conservative and self-renewing, or 
extractive. 

Conserv.uive systi itis Iiki il..it usi J by Lua' farm- 
ers of northwestern Thailand result in the development 
of a secondary forest composed of rapidly growing 
trees, which are fire resistant. Compared with perma- 
nent wet rice fields this system is inefficierii. but it 
allowed rapid regeneration of forest and production ot 
a subsistence crop large enough for permanent settled 
viUages to persist in the same location for hundreds 
of years. This system now faces collapse because of 
strong challenges to the traditional l.ind-use svsi!.iii 
and the sodofeiigious customs that support the system 
including increased population, declining land base, 



increased amount of irrigation and associated changes 

in Intul tenure, cash cropping. ,ind increased dem.ituis 
for cash. The authority ot' tr.iditional village religious 
leaders has been undermined by failure of the govern- 
ment to recognize traditional claims to swiddcn land, 
substitution of Thai regulations for Lua' customs con- 
cerning irrigated land, and by tiie presence of teac!u r->. 
government workers, and missionaries as alternative 
authority figures. 

Extractive systems, such as that practiced by 
Hmong in northwestern Thailand, involve cultivation 
of fields cut out ot mature forest that are cultivated 
for a few ye.irs .nid then abandoned. Because grass 
not forest is the secondary vegetation that for many 
years follows cultivation with the Hmong method, the 
Hmong system is associated with impermanent vil- 
lages and the need to search tor more torest-covered 
land. On average Hmong farmers using their tradi- 
tional system have been able to provide themselves 
with a better st.nulari! of living than I u 1' firmers, 
both because they have not confined thcinseivcs to a 
limited land base and because of their more extensive 
involvement in die cash economy. 

With modem farm machinery Hmong farmers 
can clear lart'.cr areas of torest and cultivate commer- 
cially protitable amounts of corn. It is too soon to say 
whether, this will increase the speed of forest destruc- 
tion, or because tractor-drawn plows, herbicides, and 
chemical fertilizers may allow permanent cultivation, 
whether this may lead to permanent settlement and a 
reduction in the demand for land. The outcome will 
depend on the growth of die Hmong population, de- 
velopment of alternatives to agricultural uccupadons, 
and enforcement of laws against cutting of the forest. 

To an iiKicasing e.Mciu, ho\sc\'ci. tile I'uture i)t" forests 
in trt^pical Asia depends not on the traditional land-use 
systems ot' indigenous torest people but on national 
and international markets for prciducts derived from 
the forests. 



fai piepuing this chapter I have drawn iipun rc-search sup- 
ported by giants from the National Geographic Society, 
National Iiutitate of Child Health and Human Develop- 
meiK, Natkmai InadtiMe of General Medical Sciences, Na- 
tional Science Foundation, Princeton University, and the 
UnivirMt',' .'I \X'.isliinij;t(>n. In .idd'.tioii t»i the pcuple we have 
n.iiiKni tnini I'.i I'.u' .iiid rlii.' main' llinim;'. vilLii'.i.'^ \vc have 
visited, sjni i ii in.iiik^ .iti- liui- rn N.e. S.imaii Kh.unhiiang of 
I'a Pae. C:iiupiim Kcsinanee of the 1 ribal Research liisdtute, 
Chi,>ng Mai, and Sally Kunstadter. Their assistance is gtate- 
fiilly acknowledged. 
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HUNTERS AND FARMERS 
OF THE 
AFRICAN FOREST 



DAVID S. WILKIE 




ith bow and arrows in hand Karambodu ran 
quickly and quietly through the hparsc undcri^rowch ot the forest. Finding a suitable spot he carefully 
bent over several shade>stunted sapHngs to give himself a better line of sight. Placing an arrow against 
tlu- bow string Ik- waited ready to ambush any game Hushed from liiding by the other men of this I'ygmy 
hunting group and myself. The relative cool of the forest, its dappled light filtered tlirougli the leafy 
canopy some fifty meters (160 feet) above our heads, was a reKef from the scorching equatorial sun. 
Waitil^ was no burden; we were entertained by the steady buzz of eieatlas, a colorful mixed troop of 
blue and niona monkeys, and the reverberating "akoru-toku-toku-toku" ola pair of great blue turaco. 
How difTcrcnt this scene, which took place in the As the giant granitic block that became the Afri- 

rain forest of the Congt> Ri\ cr basin of Zaire, is from can continent slowly warped and its edges uplifted, its 



our stock images of Afnca: broad sweeping savannas 
covered with grazing herbivores constantly watchful 
of pDwirfiil .i!k! e ver-present pred.i- Wc usually 
equate Africa with the immense grassidiKi> tiiat sweep 
in a huge arc from West Africa, east to Sudan and 
south through Tanzania, and we can readily picture 
African pastoralists such as the Masai ekmg out a sub- 
sisteme by following their lu rds of c.mle and goats as 
they exploit seasonably available forage. Yet tropical 
Africa also contains over 2 million square kilometers 
(840.000 square miles) of rain forest, which is home 
to thousands of shifting cultivators from hiuidreds of 
ttilii s iiul supports one of the last cultures of huntcr- 
i; ithercrs remaining in Africa, the Pygmies. 

Location and Evolution 

Africa, the second largest continent after Eurasia, con- 
tains over zo percent ot the world's reinainini; rain 
forest, the largest and least disturbed section of which 
lies within die Zaire (Congo) River drainage. 



equatorial center formed a broad, shallow bowl some 
1.600 kilometers (1,000 miles) in diameter. By the 

Tertiary period [fis to 1.6 million years ago) this de- 
pression was a vast lake that, as a result of the inexo- 
rable forces of erosion, slowly dniofid tluoi^th a nar- 
row oudet to the Adantic, exposing what is now the 
forested Congo basin. 

The Congo basin covers some 3.6 million square 
kilometers (1.4 million square miles), an area a little 
less than half the size of the United States, and contains 
over 80 percent of Africa's tropical rain forests. It ex- 
tends in a contiguous zone from Gabon on the Adantic 
seabiiard through the People's l<i imMic of the Congo. 
Cameroon, Central African Republic, and Zaire. 
Other sections of ram forest still remain in Nigeria, in 
areas west of the Dahomey Gap in the Ivory Coast and 
Guinea, and on the eastern edge of Madagascar. 

Altliough rain forests are thought to be one of the 
oldest of all forests, having rcmamcd unchanged for 
millennia, recent pollen stu&s clearly show that mudi 
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of the area now covered by tropical rain forest in 
Africa is, in geological time, of very recent origin. 
When Europe and North America were under miles 
of glacial ice, tropical Africa's annual temperature and 
rainfall were less than they are today, and the Congo 
basin forests shrank in size until only three remnant 
patches of forest existed. These Pleistocene refugia sus- 
tained and preserved the plants and animals that de- 
pend on a constant hot (27 degrees Celsius or 80 de- 
grees Fahrenheit), humid (Ko percent), rain-drenched 
(1,800 millimeters or 72 inches per year) environment 
and are now unique to Africa's rain forests. As the last 
ice age gradually receded rainfall increased, and the 
boutidaries of the refuge forests in Guinea, CJabon, and 
eastern Zaire expanded to fill the vast central basin. 
That the central region of the Congo forest was re- 
cently (in a geological sense) savanna scrubland is re- 
fleacd by its much lower variety of plants and animals 
compared to the Pleistocene refuge areas such as the 
Ituri forest of northeastern Zaire. 

The Ituri was the largest and most ecologically 
diverse of the three Pleistocene refuges and conse- 
quently now contains the greatest number of plant and 
animal species of any African forest, over 1 5 percent 
of them endemic to that area. The forests of the Congo 
basin now appear to be at equilibrium with the envi- 
ronment and are neither exhibiting a natural expansion 
nor contraction of their domain. 



Flora and Fauna 

Tropical rain forests of Africa, like their counterparts 
throughout the globe, are most often seen from the 
rivers and roads that cross them. These roadside or 
riverbank strips of forest form impenetrable tiiorn- 
vinc tangles of vegetation, which give the traveler the 
impression that all rain forest is like this. On the con- 
trary, the Ituri forest, the home of Pygmies, is an 
open, easily traversed landscape. Unlike roadsides or 
riverbanks. which receive constant and intense levels 
of sunlight, much of the rain forest is kept in relative 
shade by the leaves of mature forest trees, which cap- 
ttire most of the light. Below this canopy very few 
plants are able to secure enough light with which 
to grow, and those that do grow extremely slowly. 
The rain forest is in reality a layered environment. 
Tall, icxj to j|oo-year-old hardwood trees .such as the 
African ironwood {CYiwtnetrii atcxatidri) and mahog- 
anies {Etitandrophrdiiina species) form a varied and 
nearly continuous leafy canopy that shades the forest 
floor, which is sparsely covered with stunted saplings, 
shade-tolerant shrubs, and broad-leaved herbs. The 
forest only resembles the vine-entangled jungles of 
Tarzan films on riverbanks, roadsides, and where a 
giant forest tree has died, fallen down, and opened up 
a large gap where the sun once more beats steadily to 
the ground prompting the frantic growth of vegetation 
in competition for light. 
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Because most of the sun in tropical rain forests is 
captured by the trees that dominate the high canopy, 
nuist oftlic edible leaves, flowers, and fruits av.iilable 
to animals and humans is also at the tops of the trees. 
Not surprisingly, rain forests have large numbers of 
birds, bats, and arboreal mammals (the most conspicu- 
ous being nujnkeys) that exploit these abundant, tree- 
top resources. African rain forests, unlike the forests 
of South America and Soiuheast Asia, also have a wide 
variety of ground-dwelling animals. These animals 
range over the forest floor in search of fruits and seeds 
that, once ripe, have either fallen from the canopy or 
have been dislodged or discarded by feeding bats and 
monkeys. Other than rodents, the most abundant of 
the forest floor fauna are the forest antelopes called 
duikers, an Afrikaans word stemmmg trom their habit 
of ducking into the nearest brush pile when startled. 
Duikers probably moved into the forest, as did ele- 
phant, buffalo, and the forest giraffe (okapi), from the 
enormous neighboring savannas. These vast grasslands 
are generally not found surrounding the world's other 
rain forests. 

The Earliest Human Inhabitants 

The Congo basin is inhabited by more than two hun- 
dred different tribes speaking as many languages and 
dialects. It is unclear how long the forest has been 
home to humans. Although evidence of a Stone-Age 



Oi'i'osin:; Tying together many small trees and saplings, 
l.cso men construct ,i house. 

Liir. A horticultural gap in the Ituri forest cleared by 
Lcsc Dcse villagers. The Lose prefer to make their fields 
in forest regrowtfi. rather tfijn in uncut stands. 



culture (Sango.in) of hunter-gatherers has been found 
within today's forest boundary, it has neither been 
shown that the region they inhabited was forested at 
that time nor that the hunter-gatherers of today, the 
Pygmies, are their descendants. Regardless, there is 
archaeological evidence that Stone-Age humans were 
foraging for food within the C'ongo basin more than 
forty thousand years ago. By studying the linguistic 
patterns of today's forest dwellers we have been able 
to trace the ocaipation of the forest back at least two 
thousand years If we are to believe the accounts and 
drawings made during the reign of Egyptian pharaoh 
N'erfrikare of the sixth dynasty, Pygmies have been 
seen living south of present-day Sudan in the Congo 
basin rain forests for at least five thousand years. 

Three main groups of people now live in the rain 
f orests of the Congo basin; Bantu- and Sudanic-speak- 
ing shifting cultivators and Pygmy hunter-gatherers. 
More Bantu inhabit the Congo than the other two 
groups combined, which is not really surprising as 
Bantu peoples are the most widespread culture in Af- 
rica south of the Sahara. 

An Abundance of Plants, a Scarcity of Food 

Karambodu s Pygmy ancestors were probably the first 
inhabitants of the forest; they lived in small, highly 
mobile bands ranging over the forest in a seasonal 
pattern, foraging for fruits, roots, and leaves, dam- 
ming small streams to trap crabs and cattish, and 
hunting forest duikers and monkeys. The prehistoric 
Pygmies may not have spread over the whole Congo 
basin, for their present distribution indicates they may 
have avoided the central basin, preferring instead the 
species-rich refuge forests of Ciabon and eastern Zaire. 
The ram forest's enormous diversity wjuild have pro- 
vided the early Pygmies with a wonderful variety of 
foods from which to choose; however, a diverse re- 
source often means that no individual food species 
ever occurs in great numbers at any one location. Un- 
like temperatiwone foragers, who could harvest a 
whole hillside of wild grain, gather an abundance of 
acorns f rom a forest of oak, or hunt herds of deer and 
bison, the Pygmies of the rain forest would have to 
range over several kilometers to find two or more 
fruiting trees of the same edible species or to capture 
more than a couple of forest duikers, which either live 
alone or at best in mated pairs. Rain forests, which 
may appear to offer lush and abundant foods, actually 
do so in a very dispersed, patchy manner. Foragers arc 
thus forced to roam widely to find enough to eat and 
nmst move camp frequently to exploit the forest's dis- 
persed, seasonally available resources. 

Advent of Forest Agriculture 

The nomadic, hunting-gathering life-style of the Pyg- 
mies changed dramatically around two thousand years 



HUNTERS AND FARfvlERS OF THE AFRICAN FOREST 



113 



Map showing the present extent of r.itn forest in Africa, 
the forest durini; tlie I'leistocene, and the homeland of 
the Itiiri Forest Pygmies. 
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ago when farmers from the more densely populated 
bordering savannus entered the forest alon^ the itniu- 
ntcrablc watercourses that drain into the Ubangi and 
Zaire rivers. What prompted this invasion of the for- 
est? Africa's main native cultivated crops are millet and 
sorghum, neither of which can tolerate the constant 
humidity of the rain forest. The only native crop spe- 
cies of the rain forest are oil palms {Hliieis guiueetisis). 
which provide oil-rich fruits and seeds but only do so 
three to five years after planting, and herbaceous vine 
yams (various Diosioret) species), which produce rather 
bitter, unpalatable tubers. E.xtensivc farming within 
the rain forest only became feasible with the introduc- 
tion by Arab traders of rain-loving crop plants such 
as bananas from Southeast Asia and. much later (six- 
teenth century), when the I\">rtuguese brought manioc, 
corn, sweet potatoes, peanuts, beans, and stjuash from 
the Americas. With the increased cultivation of ba- 
nanas, primarily the hard, green plantain, came the 
progressive introduction of agriculture into the C'ongo 
basin. 

The rain forests of Africa have therefore been al- 
tered by the human hand for well over one thousand 
years. Tropical forest ecologist Dr. Paul Richards con- 
tends that what has always been considered to be pri- 
meval, uncut rain forest in West Africa is actually the 
ancient, abandoned gardens of early forest farmers. 
However, as all forests of the world are mosaics of 
young, old, and dying trees, after a few centuries 



it K'comes very difVicult to tell what were natural 
tree falls or a result of felling by humans. The rapid 
growth and decay characteristic of rain forests makes 
Richards's conclusions even more difficult to prove. 
Nonetheless. African rain forests have been altered 
by huiuanily for a considerable lime. Forest fanning 
methods have changed little since becoming estab- 
lished within the Congo basin. Very few tools are 
used, no draught animals exist, and crops are only 
produced in sufficient quantities to feed the family and 
provide seed for the next year. 

Contemporary Forest Farmers of 
the Congo Basin 

The Lese I')ese of the Ituri forest of northeastern Zaire 
are forest farmers, and Ngodingodi is a typical Lese 
village. Mupenda built the village on its present site 
when he was a newly married young man and needed 
to find suitable land to clear and cultivate. I lis step- 
tather's village is less than a kilometer away, and the 
two villages work and socialize with one another daily. 
Mupenda lives in the village %vith the families of his 
three married sons. He now has two wives; he took a 
second wife when his first wife failed to conceive — a 
common occurrence in this region of Africa. Of his 
three daughters, only Manjeke survived through pu- 
berty. She has recently married an industrious young 
Lese man. who, as tradition dictates, gave her father 
a bride wealth that included a L'ituii\>ii (basket made 
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from forest materials) of seed peanuts and several 

chickens. She will soon move to a nearby village CO 
live with her new husband. 

Gamicmbi, Mupcnda's youngest son, is building 
a new majika (kitchen shelter) at the entrance to his 
mud hut. Each family h.is its own hut, mafika. and 
CDokiiiv; fire. The women ot Neodmuodi h.ive beeti 
out in the forest all morning cuttnig the broad lilipi 
leaf (Megapbrynium manofiachyum) with which to shin- 
gle the roi>t'of the ni.ifika. Huts, inafika. >ind the men's 
siH-i.il-i;.itheiing slickers [cilled lunicti) .ire .ill made 
friiin sin.ill trees and s.iplin^s tied firmly together with 
tough, Hcxiblc strappuig; this bindmg is made by care- 
fully splitting a palm vine dtat grows more than thirty 
meters {one hundred feet) in length. The mafika has 
open ttides, wlicrca<i sleeping and food storage huts 
have lacticework sides covert^ completely with mud. 
Huts are usually built in December at the end of the 
heavy rains when the soil is still wet and easily mixed 
inti> imid. wliieh, when applied to the hut walls, will 
h.ive tune to dry over the next two months of the 
annual dry season. The dry season is never totally dry, 
but at least it rains less often and less heavily. 

By early afternoon the women arc back with their 
bundles of leaves. .Mimoya, the oldest wom.iii m the 
village, sits down with legs outstretched beside the 
pile of leaves. She methodically splices leaves together 
in w.ids tif five with the .lul ■'t'.i small ktiife fashioned 
loeally from metal smelted in the Zaiide iii the north- 
ern savannas. Next morning, before the sun rises high 
in the sky and before the leaves begin to dry and curl, 
Gamiembi and his brothers will climb on top of tlie 
mafika. Starting from the bottom, they will overlap 
the leaves into i w iterproof roofing that, once held 
down with saplm^s or split bamboo, will last for three 
to five years. As AUrooya works on die leaves her 
co-wife, Ubooia, sets out again for their shamha (gar- 
den! to die vip some manuK' and cut down some pl.tn- 
tams for tonight's dinner and tomorrow's breakfast. 
Her task complete, Uboobi adjusts her sling slightly 
to let her baby Tofi nurse, places four or five large 
pieces of tirevvood on top of her already laden food 
basket, and, with the e\perit>. >it .1 v. cmlr litter, hoists 
the cargo onto her back and adjusts the tumplinc across 
her forehead. 

As 1 follow l.'boobi back to the village. I am 
reminded how hard Lese women have to work to 
provide tor their families. Uboobi s d.iys .irc .ilw.iys 
busy with child care, food preparation (which includes 
gathering, cleaning, peeling, pounding, and cooking), 
cutting and h.uilinL' firewood, carrying drinking water 
and her husband s w ashing water, washing clothes and 
cooking items, and working in the fields. In contrast, 
the men have few demands on them other than field 
clearing and Kve a much more Icisuidy existence. 

in late November or early December Mupenda 



and his sons Gamiembi, Kenikungti, and Itude search 

for a section of forest to clear for cultivation. They 
are looking for an area as close to the village as possi- 
ble because the women will work there each day and 
will have to return with heavy loads of firewood and 
foodstuffs. Like most shifting cultivators living in the 
Congc) basin, Mupenda prefers sections ot forest th.it 
he or his relatives cleared fifteen to twenty years previ- 
ously. The forest growing in these patches is composed 
of s<ift woods such as kere, the parasol tree (AfusatigiJ 
iiutopioidci). winch can be fairly easily cut down and 
cleared with their simple tools. This secondary succes- 
sion tree species, which never exceeds a height of eigh- 
teen meters (sixty feet), colonizes four to five years 
after fields arc abandoned by farmers and dominates 
the caiiopv for the next fifteen to twenty years. (In 
S<nitli Atneru .i Ceovp/d occupics a very similar luche.) 
If Mupenda chooses an sua of forest younger than 
this, the dormant weed seeds stored in the soil firom 
the last cultivation vvoulil still be viable, and his wives 
would spend much time weeding. Moreover, compe- 
tition by the weeds for limited nutrients in the infer- 
tile soil would substantially reduce crop yield. For- 
ests oldtT than this contain progressively more mature 
forest trees, such as African ironwood, char.u teristic 
of uncut forest. These trees are extremely ditHcult to 
cut down, since the axes available to most forest farm- 
ers arc frequently made from suspension Springs ofold 
Renault trucks or Land Kovers. 

Otioe a suitable area has been touiul that satisfies 
these requirements and is located withm Mupcnda's 
usufruct, all the men of the village, usually with the 
help of Pygmy men, begin the arduous t.isk <if cuttinu 
and clearing the forest. Miipenda's usufruct is a region 
of the forest that he and Ins relatives have hereditary 
rights to cultivate. The land is not actually owned by 
Mupenda; he only holds it in trust for future genera- 
tions. This traditional system of l.iiid tenure promotes 
conservative use of the rain forest as individuals would 
not degrade a resource that their children and children's 
children will inherit and upon which they will depend 
for subsistence. 

While Ciamiembi cuts part of the way through 
several of the smaller trees. Kenikungu, braced on a 
scaffold above the huge buttress roots of a kobokobo 
tree where the trunk is narrower, chips away to form 
a slowing enlarging V. 11 tJieu plans work out. Keiii- 
kungu's tree will fall across Gamiembi's trees, bringing 
them down with it. This time they weren't so lucky, 
and Gamiembi went back to finish the job. After con- 
timnng this process tor a week or so. the tri'es are 
down and the field ( risscrijssed with fallen timber. As 
the remaining branches .a'c lopped and added to the 
debris on the ground, the women and adolescent girls 
move through the tangle planting manioc cuttings and 
plantain grouts. For two months the sim beats down 
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on the field, drying the dense cover of debris rhat 
protects the fragile soil from hardetiing and eroding. 
During this hiatus the women of the village start to 
shell and sort the seed peanuts and remove the dry 
corn kernels from their cobs. In February, on a windy 
day if possible, Hrebrands. carried from the village, are 
used to torch the field, which is as dry as it ever will 
be. The fire is not very hot, and the debris is never 
completely burned. The soil stays remarkably moist 
and cool, which allows the already sprouted banana 
and manioc plants not only to survive but to make the 
most use of the limited wood ash fertilizer. Unbunit 
debris is cut, piled into mounds, and burned until 
scattered boles of large trees are all that is left. 

The field is now ready to be planted with peanuts, 
the first crop of the year, i'laniiiig is a communal 
affair, and Mupcnda calls friends and relatives from 
other villages and the nearby camp of Efe (Pygmies) 
to come and help. All the women and girls down to 
the age of three or four drop seed peanuts from leaf 
cornets into shallow holes dug by the men using long- 
handled hoes. Some women carry com seeds and in- 
tersperse them with the peanuts, while two adolescent 
girls plant small mounds of a climbing squash called 
kokoliko close to several of the tree stumps. Once fin- 
ished, the field is a patchwork of sprouted plantains 
and manioc surrounded by a mixed planting of pea- 
nuts, corn, sugarcane, and squash. Mixed cropping in 
this way closely emulates the way vegetation grows in 



a natural tree fall clearing in the forest. Combining 
crops that require different levels of scarce nutrients 
and that grow at ditYcrcnt heights and rates utilizes ef- 
ficiently the available sunlight and wood ash fertilizer, 
in a manner that resembles natural successional vege- 
tation. Moreover, mixed cropping means that the frag- 
ile soil is quickly protected from the destructive effects 
of direct sunlight and heavy rains, and crop diseases 
and insect pests are kept to a minimum. 

At the end of peanut planting, men's work for the 
year is all but over. Other than hut building every five 
to ten years and tool and basket making, Gamiembi 
and his brothers have a full nine months of inactiv- 
ity before next year's field clearing. Lese men spend 
this time socializing around lihotuh palms, drinking 
the mildly alcoholic sap, visiting neighbors, and idling 
away the days in endless games of mali. 

Unlike the men of the village, Alimoya, Uboobi, 
and the other women and girls have only begun a 
grueling work schedule. Girls begin working as soon 
as they can fetch items or carry a basket (when they 
are two to thrcx years old) and women's work con- 
tinues unrelentingly until elephantiasis, leprosy, or 
death excuses them. The women of Ngodingodi will 
weed the field each day until the peanut leaves cover 
the soil and inhibit excessive weed growth. In late June 
the peanuts are uprooted and laid in a specially built 
baraza to dry. The field is then broadcast with upland 
rice just in time for the heavy rains of August through 
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< Wfcding pcjiiut fields is an onerous task until the leaves Rice is planted in Lese fields during the wet months 

cover the soil and impede the growth of many weeds. A of August through November. Children help with the 

Lose woman toils in the tropical sun. harvest. 




November. Bananas and manioc arc ready for harvest 
after twelve to fifteen months, although Uboobi will 
start gathering manioc leaves as soon as they appear. 
She'll use these to make sowbe, the Ituri's most flavorful 
dish: boiled and pounded manioc leaves mi.ved with 
palm oil and searingly hot red pepper. Sonibe is one 
of the forest's few good sources of vegetable protein, 
essential vitamins, and minerals available to the Lesc, 
but Uboobi must be wise in her use of these nutritious 
leaves because without them the plant is unable to 
produce the starchy tubers that provide most of the 
calorics in her family's diet. Each new garden is u.sed 
for abinit two years, by which time most of the crops, 
all planted within the first si.\ months, have been har- 
vested. A few plantains and oil palms will survive after 
the garden is abandoned to the already colonizing nat- 
ural succession vegetation of the rain forest. 

The Lese way of life is intimately synchronized 
with the environment and the annual cycle of field 
i-li-.iriii^. pljiitiiig. and harvesting that arc* all integral 
to their shifting-cultivation subsistence economy. Un- 
like all other Congo basin inhabitants, barring perhaps 
the forest elephant, the forest farmers have been a 
major force in restructuring the natural raiii-forest 
landscape such that the sea of mature, high-canopy 
forest IS now dotted with islands, 5 to 50 hectares (12 
to 125 acres) in size, of active cultivation and regrowth 
vegetation of various ages. As long as mature forest 
predominates, the impact of subsistence-level shifting 




cultivation is negligible and may actually increase eco- 
logical diversity and provide more food resources for 
forest animals. 

By six in the evening the sky turns a spectaailar 
red, and the sun plunges out of sight. Here at the 
equator days and nights are always twelve hours long, 
and the beautiful twilights last only a few short min- 
utes. Uboobi crosses to where her sister-in-law Mc- 
linea is cooking and returns with a hot ember with 
which to rekindle her fire; neither the Lese nor the 
Pygmies know how to make fire and must carry hot 
embers with them or extract them from smoldering 
remains of giant forest trees felled by lightning. This 
evening as always Uboobi leaves a bowl of hot wash 
water for Mupcnda and returns to her hut to sit with 
her children and co-wife Alimoya; she later moves the 
fire into the hut and rolls out the sleeping mats. As her 
older children fall asleep and her baby, Tofi, fusses, 
the sound of Lese voices is punctuated by the crescendo 
yoll of a tree hyrax. This small mammal is not much 
larger than a house cat, but remarkably it is most 
closely related to the elephant. It screams its territorial 
imperative each night at dusk. There's no moon to- 
night and city lights arc thousands of miles away. The 
stars seem that much closer, and beyond the red glow 
of the fire the night is dark indeed. Tofi is still fuss- 
ing as the village quietens for the night. Uboobi men- 
tions that she must visit the Efe camped nearby tomor- 
row and get them to find some stomach medicine in 
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the forest, so that she can cliatigij Tofi and cure her 
stomachache. Patients are treated for sickni-sses of all 
kinds by changa: small cuts are made in tlie skin over 
the area where it hurts with a knife or arrowhead, and 
a herbal potion is rubbed into the shallow nicisions. 
Lcsc medical histories can be read, much like a map. 
by examining the extent and location of past changa 
marks. 



The Pygmies: Hunter-Gatherers of 
the Rain Forest 

The I'ygmies Uboobi sets oti' to visit in the morning 
are camped in the forest at the far side of the Kero 
River, only a short distance from the village. The An- 
diokbo are a clan of Efe-Mbuti. one of the two tribes 
of Pygmies now living within the Congo basin. The 
Mbuti live throiigliDui the Ituri forest of northeastern 
Zaire, whereas the other tribe, the Uinga, forage in 
Gabon, Cameroon, and the Central African Republic. 
So-called pygnioid groups also inhabit central Atrica; 
the Tswa, a fishmg tribe of the lower Ubangi and 
Zaire rivers, and the Twa of Rwanda. Both groups 
have extensively intermarried with Bantu farmers and 
no longer maintain their traditional subsistence prac- 
tices. The Mbuti of the Ituri remain the largest and 
least acculturated of all tril>es of hunter-gatherers 
within Africa's rain forests. 



Mbuti (Pygmies) of the Ituri Forest 

Karambodu is an Andiokbo Efe. Etc arc bow hunters 
and live in the northeastern Ituri; they are one of four 
siibproiip<; ot Ituri forest pygmies rollertively called 
the Mbuti. One subgroup, referred to only as Mbuti, 
hunts with nets and lives in the southern and central 
Ituri. The Sua and Aka are also net-hunting Mbuti 
living in the northwestern and northern forest-savanna 
edgeii; however, both these subgroups have all but 
abandoned their traditional way of life and subsist as 
plantation laborers or as guides to ivory poachers. 

Why two different hunting techniques should 
have persisted in the same rain forest is a puzzling 
question, especially as both bow and net hunters are 
aware of the other group's technique and when mem- 
bers of the two groups meet, they will occasionally 
hunt together. Surely if one hunting technique were 
better than the other, it would have eventually sup- 
planted the less-efficicnt method. As tins obviously 
has not happened, there must be some other reason for 
the establishment and f>erpctuation of two such unique 
subsistence economies. 

Efe Bow Hunters 

Karambodu, Iina-chabo, and their toddler Chabo (K.i- 
rambodu's wife's name means imuher of Chaho) live 
with his uncles, cousins, and their families in a camp 
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located in a small gap in the canopy next to a clear, 
gravcl-bottonied sircani. The camp includes eigln 
adult men, six adult women, four adolescent girls and 
boys, one toddler, and one newborn. For most of the 
year the Andiokbo camp remains within two kilomet- 
ers (1.2 miles) of a Lesc farmers' village; at other times 
they may settle a day or two days' walk away, deep 
in the forest. Karantbodu and his family live in a sim- 
ple but effective hut constructed from saplings imbed- 
ded in the ground and bent and woven into a dome. 
The lattice of saplings is shingled with the ubiquitous 
and ever-useful tilipi leaves. Each family constructs a 
hut, and they arrange them in a rough circle with the 
hut entrances facing inward, thus enclosing a com- 
munal social space. If arguments break out in camp 
a hut entrance can be quickly repositioned, thus effec- 
tively separating the antagonists. Arguments are usu- 
ally short lived, however, and camp life is usually har- 
monious. Hokhau, the leader ot Karambodu's camp, 
calls me over to show me a new dog bell that he is in 
the process of carving out of a block of hoye {Alstonid 
hooitei). a scmi-softwood. Although all Hfc men learn 
to make bows, arrows, and bowstrings, Bokbau is re- 
nowned as a master craftsman. He no doubt adopted 
this specialization when he lost his left leg below the 
knee after having been bitten by a Ciabon viper and 
was no longer able to accompany the other men on 
hunts. The bells arc used not only so that the hunters 



An Efe woman applies body paint. 



know where their dogs are but also to provide addi- 
tional noise to help flush hiding game. Pygmy dogs 
are probably descendants of the bascnji and although 
they are not mute, they do not have a resounding bark. 
Karambodu, Kebe, and the rest of the men of the band 
go hunting with their dogs thrcx- to four times a week. 



Men's Work: A Bow Hunt 

In the relative cool ot the morning hunters sit close to 
the fires filling small clay pipes, wliich they attach to 
the meter-long hollowed midrib of a banana leaf. A 
concerted draw c>n the pipe produces a blast of very 
strong tobacco smoke. As the exhaled cloud clears 
around Kebe's face he grins a chisel-toothed smile. Efe 
prefer the look of pointed teeth and they chip their 
children's incisors and canines with an arrowhead and 
a small stone. Kebe hands the pipe to me and says that 
he hopes to kill an iti today. The iti is one of seven 
species of forest duikers that make up 90 percent of all 
game captured by F.fe bow hunters. The smallest, the 
blue duiker or medi, weighs a mere 5 kilograms (11 
pounds), an iti about 20 kilograms (44 pounds), and 
the largest, the yellow-backed duiker toclii a compara- 
tively heavy 50 kilograms (iio pounds). Compared 
to a white-tailed deer (100 kilograms or 220 pounds) 
of North America or red deer (400 kilograms. 8K0 
pounds) of Scotland, forest duikers are remarkably 
small ungulates. 

As the sun rises above the trees and the day be- 
gins to warm, the men string their bows and harden 
and straighten their arrow shafts over the fire. One of 
Kebe's metal arrowheads has become loose on the 
shaft, so he melts a piece of ando, tree resin, over the 
fire and uses it to reattach the barbed arrow point. Efe 
mostly hunt terrestrial animals, although they will 
shoot at primates with untippcd poison arrows if they 
come low enough in the trees or if a sick or aged 
monkey, fi>raging on the ground (as do crested man- 
gabcys). is slow to Hee. I'he poison is slow acting, and 
the prey probably die more often from blood loss than 
the poison's toxicity. 

Just when I thought they had decided not to go 
hunting today — hunts arc often cancelled because of 
bad omens, which are more prevalent when it's rain- 
ing — Kebe jumps up, calls his dogs, and heads out into 
the torcst. Wc walk west at a steady pace, fording 
rivers, climbing hills, crossing precarious log bridges, 
obviously going somewhere known to the hunters. 
Within an hour we come to a clcanng. where an Efe 
named Matiasi is sitting next to a small tire. I had not 
even .st"en him leave the camp that morning. He said 
he had left before dawn to sit in a fruiting tree to wait 
in ambush for any duikers that might find the fallen 
fruits a tempting food source. This hunting technique, 
called ehaka, is not as haphazard as it first seems. "The 
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The Efo home is a simple but efTcctivc, domed hut mjde 
from forest saplings and leaves. A camp within tlic Iiuri 
forest. 



A young Efc woman. > 




Efc only practice it during the dry season when few 
forest trees are in fruit atid duikers have few other 
food sources. After another quick smoke, the archers 
set off to form a rough semicircle at the head of a short 
watercourse. Eyalu waits by the fire with the dogs for 
about fifteen minutes until he is sure that the archers 
arc in place. Calling "aas aas ibu aas" to beckon the 
dogs, we start up toward the archers through the much 
more dense riverine vegetation yelling, beating the 
brush, and making as much noise as possible. 

A game drive or mota like this can take anywhere 
from thirty minutes to over an hour and is completed 
once the beaters have reached or passed the archers. 
Several mota are conducted until the hunters feel they 
have caught enough game or it is time to give up and 
return to camp. If an animal is flushed close enough 
to an archer for him to get a clean shot, the hit animal 
is seldom killed outright and must be chased down by 
dogs and hunters. The dead animal, usually a duiker, 
is butchered on the spot and the meat and innards 
wrapped carefully in the utilitarian tilipi leaves. Who 
gets what parts of the animal is fairly rigidly deter- 
mined. The man who shot the first arrow gets the 
largest and most prized portions (the hind quarters and 
liver), while the man who owns the dogs gets the head 
and one forequarter. If a second arrow hit the animal 
or if the arrow that killed the duiker did not belong to 
the archer, the second hunter or arrow owner receives 



the other forequarter. The rest of the carcass is divided 
in an amicable manner according to need. If few or no 
anmials are killed, the men still return to camp with 
food they gather, such as forest nuishrooms. tortoises, 
forest francolin eggs, and fallen fruits. I he Efe are also 
remarkably attuned to the sound of bees; beehives pro- 
vide honey as well as pollen and grub comb (honeybee 
contb with larvae in it). When cooked, grub comb 
tastes rather like loose scrambled eggs. 

As I strained to keep up with the swift pace of 
Kebc and the rest of the band, a borokhoro, dark mon- 
goose, broke from the undergrowth and ran within 
two feet of Matiasi. Although he followed it with a 
feathered bow until it was out of range, he never tried 
a shot. I asked him why he let an easy kill escapic him. 
He replied, "Don't you know that my wife is preg- 
nant and that there is a taboo against expectant fathers 
killing or eating this animal?" Again I realized just 
how little I knew about this forest and the people who 
live within it. 

I was hot. dripping with sweat, and bone tired by 
the time we got back to camp, but the hunters looked 
as though they had not broken sweat all day. Small 
body size means a greater surface arca-to-volume ratio; 
the Efe are thus far more efficient at radiating excess 
body heal in the humid forest than Europeans and con- 
sequently do not overheat as easily. 

As we had caught two blue duikers, the camp was 
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filled with chatter and the excited expectation ot" meal 
for dinner. Inia-chabo unwrapped a tilipi leaf parcel 



mound of iswa, fatly alaic termites thai she had gath- 
ered while we were out hunting. All forest game is ex- 
tremely lean and one very quickly develops a craving 
for anything with oil in it. Iswa are delicious anyway, 
and I never needed to find an excuse to eat them. I 
asked Karanibodu when he intended raiding the honey 
tree that he had marked on our way back from the 
hunt, and he said not until after the rofo had flowered. 
The two major canopy trees in the Ituri are ato {CyiW' 
iwtra alvxattdri) and rofo {BmibYilet^iii litiireniii), which 
flower from late K-bruary through March and from 
May to August. Honey produced by the rofo tree is 
ihe most flavorful, therefore honey is best during the 
months of July through September. At this time the 
l-.fc :ill but .ib.indon hunting; t<5 focus solely on gather- 
ing honey, which during these brief months contrib- 
utes 13.5 percent of the Efc's annual calorics. 

Honey Collecting 

I loney gathenng. like hunting, is man's work. Karam- 
bodu's honey tree is an old mUui {Irvint^ia )(abotinisis), 
and the hive is located in a rotten branch some twenty 
meters (sixty feet) from the ground. A colony of 
Apis mellifera bees lives in this tree, which is good 



because hives of stinging bees always seem to contain 
more honey than the stingless variety (Melipotiula ho- 
caiidei). Gathering honey is a dangerous pursuit, but 
the rewards are potentially enormous. Kebe hands 
his twelve-year-old son Ndikpa an apopau, a small 
machete, with which to open the hive. He helps 
Ndikpa up to a notch on an adjacent tree that he will 
climb to reach the lowest branches of the tall ndau. As 
Ndikpa maneuvers across to the hive, smoke from the 
tilipi parcel of hot embers and green vegetation swirls 
around him and keeps the now agitated bees somewhat 
at bay. He cuts the hive open with three quick hacks 
and pulls out and throws down sections of honey- 
comb, which we catch in mitts of sitii leaves, a smaller 
forest version of tilipi. The bees arc everywhere, stick- 
ing to the comb, slicking to our skin. I keep my arms 
away from my body so as not to trap an irate bee 
under my armpit, and Ndikpa makes short snorts as 
bees sting his honcy-coatcd hands and arms. It is a 
good hive, and we collect about five kilograms (eleven 
pounds) of honey and two kilograms (four and one- 
half pounds) of grub comb. As Ndikpa starts down, 
the Efe at the base of the tree are consuming what to 
me are huge sections of comb. After twenty minutes 
of gorging only about one kilogram of honey is left 
to take back to camp with the grub comb. This is one 
of the first trees of the season, and it is not uncommon 
for the men to cat nearly all the honey, leaving little 
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for the women and children. In good years there is 
always piciuy t'oi i.\ cr wuu and even a surplus 
for exchange with the villagers. 

Back in Camp 

hi the evening the eanip settles down to e<it, although 
this doesn't prevent a fairly constant banter troin hui 
to hut to fireside. Karambodu chops a small piece of 
boiled meat until it is tender, hands it to Akoro, one 
of the camp's toddlers, and is rhen himself handed 
Chabo to look alter while Inia-chabo goes to L-et some 
move firewood. Efe children, like their 1 ' unter- 
pam, aie highly valued and aze frequently passed from' 
adult to adult to adolescent around the camp. Chil- 
dren therefore get to know ill ilii h.ind at a very 
early age and, with so many caretakers available, are 
quickly allowed t ree range of the camp. When Ima- 
chabo returns. Kebe starts to tell the story of today's 
hunt. With sounds and intricate motions he makes the 
wounded blue duiker sound real as it bleats and crashes 
through the forest in a desperate attempt to flee the 
dogs. The story ends, die camp diatter resumes, and, 
tjiiietlv at first, Hokbau be. its <nit a cadence on a lUiiker- 
skm drutn. Kebc joins Inni with a hhiiiihc, a lin- 
ger piano, and the rhythms become more complex. 
Women around the camp gradually add their voices in 
a series of rotuiddays, and soon an impromptu dance 
is in progress. The drumbeat and singing become so 
insistent that it is impossible not to join the swaying 
dtde of dancers surroumling die 6k. The dancing 
never really stops all night, for as some dancers drop 
out others step in to take their place. Yet the approach- 
ing dawn finds most of the band either sleeptl^ by the 
large dance fire or back in their huts. 

WotHMi's Work 

Ima-chabo is up early, even after a night's carousing. 
She has a full day ahead looking aficr her cinldrcn. 
carrying water, gathering firewood, and seeing to the 
welfare of the camp. AlduMigh hunting is hard work, 
Efe women have more subnstence-related responsi- 
bilities and spend more hours working than do the 
men. The demands oi lAv wnnicn's \\ ork olten require 
that they be out of camp in places where it is ditTicult 
or dangerous to care for small children. Even when 
Chabo was still nursing his mother would often leave 
him for short periods of time with another lactating 
woman who would breastfeed him if he got hungry 
or began to fu&s while his mother was away. This type 
of multiple caretaking may be uni()ue to die Efe, and 
it certainly contradicts inanv of tlie beliefs held In 
sociobiologists. It does, however, allow Efe women 
considerable freedom, safe in the knowledge that their 
children are being well cared for. 

Efe women traditionally gather food atid fish. 
Now they also labor in die fidds of dieir Lese exchange 



partners, all in all providing over 60 percent of 
the caKMics within their fmnly's diet. Lfe men and 
women, unhkc the Lcse, share many of the day-to-day 
subsistence tasks. Efe men prepare and cook food 
when their wives are busy, a practice not sanctioned 
by the Lese who have a mucli more rigid se.xu.il di\ i- 
sion of labor. Efe women do most of the gathering 
and fishing, but seldom help to raid a bediive and only 
accompany the hunters during the dry season when 
large musilio, a type of himt that involve'< v. (imen. .ire 
conducted. These hunts arc more like picnics, and the 
women are there only to carry food for the hunters 
and bring back any game that is killed. 

The importance of women in the subsistence 
economy of the Efe is often overlooked. Although 
hiiiitiiig is exciting to write about, it is both highly 
dangerous and an exceedingly unpredictable source of 
food. In contrast, within the rain forest plant food is 
generally more abundant, more reliably collected, and 
tlieretore usually provides mc>re calories tt» the diet 
than animal food. Woman the gatherer, therefore, con- 
tributes more to her Emily's daily fbod supply than 

man the htititcr Thus t^iUlurfi-hntitcr mav be .i more 
accurate description of the Fygniics and indeed of most 
contemporary hunter-gaiheiers. 

Mbati Net Hmitcn 

Unlike Efe women such as Ima-chabo, women of the 
Mbuti clan are a required component of net hunting, 
one of the major differences in subsistence economies 
between the Efe bow hunters and the Mbuti net 
hunters. 

Tafe lives in a camp much like Karambodu and 
his family; liowever, the camps of net hunters are 
much larger, containing nuBiy more huts and many 
more people, it is not uncommon for fifty to eighty 
Mbuti to live in Tafe's camp whereas a camp of more 

than twenty-five Efe is rare indeed. The Mbuti style 
of makmg nets was probably adopted from Bantu 
farmers; net hunting is therefore considered to be a 
more recent technology than the more traditional bow 
hunting. Regardless of when nets were first made by 
Pvgmies, net luinting is still prattited very much like 
an Efe bow hunters' game drive, or mota, but instead 
of archers waiting in ambush, an arc of nets is set to 
trap fleeing game. Nets are made from the tough skin 
of a forest vine called sowdi or nkusa, the qiidemial 
hairs of which can give a very nasty fi^ction bum if it 
brushes against skin. 

The nets are about one meter high and 30 to 100 
meters (100 tu feet) long. By linking nets together 
die trap can be up to one kilometer in length, As most 
game only get temporarily tangled in the nets, all 
the men of the camp are positioned at intervals along 
the barrier, ready to club or stab trapped animals. 
Not only does it requite many men to secure a one- 
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kilonu-tcr-knig iK-t but noiiuoir' imist still be available 
drwc the game. Nol surprisingly, Mbiiti women 
aiid children arc always employed as beaters on hunts. 

While Ima-chabo oontributes to her family's sub- 
siMciu c by working; in dlcLese's tulds, ("Ibolii, Tati-'s 
wile, does so byjouung thehunt. Although a net hunt 
results in the capture of many more aninuils Qess than 

tcti) than a bow hunt {less th;m three), U icquircs many 
more participants, and the actual per capita success 
rate for the two techniques is similar \X In then does 
Obolu go net hunting and Ima-chabo go to work in 
the fields? The answer may partly lie in differences 
bi-ivvt'c-n the exchai^e partners of the Efe and the net- 
hunting Mbuti. 

Efe Hantcn and Lese Parmefs of the 

Northeastern Ituri: A Complex Relationship 

Kcbe has a balatitcil reciprocal relationship with the 
Li-se fanner Gamicmbi. Kebe s father Achukpa had a 
similar exchange relationship with Gamiembi's father 
Mupcnda. TTie Efe-Lese trading system is hereditary 
and complex. Fixcbange is not on an instatti.infoa-. 
basis; nistcad, repayment obligations extend over long 
periods atnl are even passed from father to son. Neither 
side consistently bests the other, and both players con- 
stantly vie for what thev ascertain to be an equitable 
system. When Kcbc arrives in the vitlauc w ith a jarud, 
leaf parcel, of meat and mushrootns front the forest to 
give to Gamiembi. these exchange items are usually in 
repav tncnt for a past debt or a deposit to pa\' for fu- 
ture trade Items rather than a specific request for some 
pUntains or manioc. Kebe's wife may, however, re- 
turn to the camp later in the day with some rice or 
peanuts given to her by Atosa, Gamiembi's wife. 

Tin- Etc exchange meat, honey, biiildiiii: in.itcri- 
als, medKiiie. and, most important, field labor for 
such cultivated crops as manioc, plantains, peanuts, 
and rice, which now constitute over 50 percent of their 
diet. The Lcse also trade metal (for knives and ar- 
rowheads), cotttm cloth (which is more colorful and 
more durable than the traditional cloth made trom the 
pounded bark of fig trees), and aluminum cooking 
pots. These pots are ciMistdcrabb. U-ss tV.iuilr th.m rr.i- 
ditional biscuit-tircd clay pots, although the latter are 
still prized for cooking sombe or roasting peanuts. 
The relationship between the Efe and Lcse must have 
been going on for many generations because the Pyg- 
mies no longer speak their own I.nigiiage: instead, they 
speak a dialect of KiLese, winch is the southern .Su- 
damc tongue of their trading partners. Similarly, the 
Mbuti net hunters speak KiBira, the Sua KiBudu, and 
the Aka KiNgbetu. Interestingly, many Lese and Bira 
words for forest plants and anitiials .ire the same, sug- 
gesting that these may be the last remnants of an all- 
but-lost Mbuti language. 



Although the Efe and Lcse have been living in 
I lose .issiH i.itioii l<ir !iniuir;iK ot \ ears, the Ete have 
maintained their genetic integrity. As the Lese consider 
Efe camps lowerndass habitations, Lese women would 
never agree to marry an Efe man and thus have to 
move trom a village to a camp. Efe women, oti the 
Other hand, have no such prejudice against marrying 
a Lese. The Lcse buy their wives for a brideprice, 
whereas when an Efe man is ready to marry a woman 
from anotlier camp, lie nuist give a sister or cousin of 
his in exchange. In tins w ay the sex ratio of Etc camps 
is maintained. Bokbau'-> camp has, however, lost two 
young women who left to marry Lese men, and now 
Baranga, a single Efe man in the band, is without 
"sisters" to ex( li.iiige tor a marriage partner. 

Reduction in the number of women in an £fc 
camp is abo important as Efe women provide the 
greatest contribution to the diet of the camp by labor- 
ing in Lese gardens. l o continue this important aspect 
the Efe^Lese exchange relationship, £fc camps must 
remain dose to Lese villages for much of the year. This 
has restricted the nomadic existence of the Efe hunter- 
gatherers and sets up conflicts betwten F.fe men .ind 
women. The women want to camp near the villages, 
and the men would rather be deeper in the forest where 
there is less competition for game and honey. Bokbau, 
Kcbc, Karambodu, and the rest of the band only move 
the camp far from the village during the honey season, 
since honey is an exchange item more highly prucd 
than field labor. They also move during the annual 

himger sc.)s(^T1 that occurs in May and lunc prior to 
the peanut harvest, which is the hrst harvest of the 
year. During a severe hunger season, the Efe wiO of- 
ten move to areas adjacent to rocky outcrops that are 
several days* trek from the village. Here Ima-chabo 
and the other women will spend hours gatherini? the 
abundant tubers and DioHorea yams. Wild tubers arc 
definitely not a preferred food; they are unpalatable, 
laborious to prepare, and are oidy exploited in emer- 
gencies. Great care must be taken in selecting wild tu- 
bers; aithuiu:li the njdtu and kocho varieties are very 
similar in appearance, kocho contains deadly concen- 
trations of bitter and poisonous hydrocyanic acid. 

The intimate .mil iiitricaie relatiiM'ship between 
tlie Lte and Lese has had prolound eltecis on the 
nomadic lite-style and health and welfare of the Efe. 
The £fe certainly gain subsuntially from their relation- 
ship with the Lese. Every day Ima-chabo returns from 
die village witli liili^^r.nii-. > tf" in.i!iii ..n,J plantains, a 
quantity ot tood tiiat would take many more hours or 

even days to gather, assuming that sufficient carbo- 
hydrate food was available within the forest. But this 
bounty of cultivated crops is paid for in die increased 

exposure of all Cfc to a more sedentary, materialistic 
way of life, as well as a sharply increased incidence of 
disease. 
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Rain-Forest Life: Not Quite Utopia 

The Ituri forest, much like the Congo basin rnin forests 
in general, is relatively bctiigii. There are few occur- 
rences of death from snakebite or from being mauled 
by a leopard. The hot, humid forest is, however, a 
perfect breeding ground for n>yriad insects, fungi, and 
microbes that are considerably more dangerous to Efc 
and Lese alike than even the deadly (albeit beautiful) 
black-and-white forest cobra. The seemingly easy- 
going, low-stress way of life of the Efe and Lese may 
seem enviable in contrast to the accelerating pace of 
modern technological society. It is not a paradise, 
however, and can at times be desperate and brutish in 
the extreme. 

Mortality and morbidity among children are very 
high. Many children do not survive to puberty, and 
few adults reach the age of fifty or sixty. Malaria, 
infant diarrhea, bilharzia, filariasis, intestinal worms, 
amoebic dysentery, tropical ulcers, ringwc)rm, pneu- 
monia, leprosy, tuberculosis, sleeping sickness, and 
sickle-cell anemia arc just some of the diseases that sap 
the strength of all forest dwellers. Although traditional 
cures are effective, they cannot hope to defend against 
such a concerted onslaught. Death and dying arc com- 
monplace. I felt so useless when despairing parents 
would bring their terminally ill children to mc in the 
vain hope that the Ude (European) could ciTect a mi- 
raculous cure. It is a scandal that so little money is 
spent on these tropical diseases that destroy millions 



Children arc highly valued and arc often taken care of, 
even breastfed, by women other than the child's mother. 
Ati Efe woman feeds an infant. 



of lives each year. Those children who do survive into 
adulthood seem to carry with them extraordinary 
immunities and the .ibility to recover quickly from 
trauma. After I sewed up Karakokbo's kneecap when 
he had nearly severed it falling on his spear, he amazed 
me by walking into camp the next week with an im- 
perceptible limp. But even the most robust and vital 
people can suddenly fall sick and die. Karambodu, my 
Efc guide and friend, died recently from a sudden and 
undiagnosed disease. 

Morbidity and death are often ascribed as the 
work of forest bulozi (witches), and accusations fly 
concerning who cast the spell. Villagers are more 
prone to disease than the Efe primarily because most 
diseases are water borne or depend on insects that 
breed in stagnant pools. Because Lese villages are per- 
manent, and villagers use the same water in which to 
bathe and drink over a long period of time, their water 
supplies are almost always polluted. The Efe, who 
move camp regularly, are generally spared a contami- 
nated water source but contract many diseases by 
drinking water while in the villages. 

We have only just started to understand the com- 
plexity and mutual interdependence of the relationship 
between Efe like Kebc and his villager who is referred 
to as muto. It is unknown how long such relationships 
have been established, but we do know that the Lese 
would eat less meat and honey and would be unable 
to clear and maintain such large gardens without the 
Efc, while the carbohydrate diet ot the Efe would be 
considerably more meager and unpalatable were it not 
for their relationship with the Lese. The future of these 
two populations is interconnected and changes in the 
life-style of one must necessarily affect the subsistence 
economy of the other. 

The Mbuti and Bira of the South and Central Ituri 

Tafe. of the net-lmntiiig .Vlbuti dan, and his camp 
also have a trading relationship with forest farmers. 
The Bira are a tribe of Bantu who moved into the 
forest from the southeastern savannas fewer than four 
hundred years ago. The relationship between the net 
hunters and the Bira is more recent and in some ways 
dificrent from that of the Efe and Lese. Tafe and his 
band go net hunting not only to provide meat for 
themselves to eat but to acquire it as their main trade 
item, which they exchange for Bira commodities and 
cultivated food. Net hunters like Tafe and their women 
seldom labor in Bira fields, and field labor is not a 
major item in the exchange relationship. Tafe's band 
heavily exploit the forest for game, traveling long dis- 
tances and intensively hunting any areas that contain 
game. The unique importance of meat as a trade item 
may have prompted Tafe's ancestors to abandon bow 
hunting, in which only one or two animals are cap- 
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Efc (Foresl Pygmy) men return from 3 successful 
hunt (u their camp in the Ituri forest (Zaire) with a 
black-fronted duiker wrapped in leaf packages. 



turcd on .1 successful hunt, in favor of the large com- 
inutul net hunts that secure upward of eight duikers a 
day. A shift in the exchange relationship from field 
labor to meat trade greatly increases the risk that Mbuti 
hunters will overexploit the forest, severely depleting 
the populations of duikers upon which they depend 
for subsistence. This is already occurring in the south- 
ern Ituri where farmer population densities arc high 
and intensive net hunting occurs to satisfy the market 
for meat. Ovcrhunting is occurring, but what else can 
Tafe and his band do? He and his ancestors have in- 
vested all their energies into satisfying their exchange 
partners' demands for meat and are now dependent 
on this system for nearly all the carbohydrate calo- 
rics in their diet. Large bands of Mbuti net hunters 
need large amounts of manioc, plantains, and peanuts 
to survive — these must be provided by the ISira who 
in return demand large quantities of meat. Traditions 
are always hard to change, even though their continua- 
tion becomes increasingly difficult and may actually 
jeopardize their future existence. 

Colonial Rule and the Ituri Forest 

The arnval of Helgian colonialists accelerated the 
changes in the Mbuti way of life that had been started 
by the Lese and contiiuied by the more recent invasion 
of the forest by the Bantu: the I3ira, Uudu, and Nandc. 
Fifty years of colonial domination caused more change 
in both the hunter-gatherers' and shifting cultivators' 
economies thati had occurred during the previous two 
thousand years. 

By the lyjos the Belgian colonial authority was 
building roadways with the pressed labor of villag- 
ers and Pygmies and forcibly moving forest-dwelling 
farmers and their associated Mbuti to permanent vil- 
lages adjacent to the roads. Mupenda's father was re- 
quired to plant crops of rice and cotton for sale in 
the newly established market economy. Forest popula- 
tions throughout the Congo basin were concentrated 
along the roads, and competition for land suitable for 
cultivation quickly intensified. Traditional usufructu- 
ary land-tenure systems collapsed in many areas as 
resettled farmers encroached on the sapu, home lands, 
of resident farmers. The cultivation period increased 
from one to two or more years, while fallow periods 
diminished from a nutrient-restoring fifteen years to a 
barely sufficient ten years or less. Clearing and plant- 
ing larger fields increased the Lcse's dependence on 
Efc labor, and the development of roadways and trad- 
ing greatly increased the market for forest resources 
such as meat and honey. The traditional Mbuti-Bira 
relationship was often supplanted by merchants who 
traveled from urban centers where the high demand 
for meat produced a much higher exchange rate than 
the relatively poor forest farmers could pay. Net hunt- 




ing solely for the market therefore increased and is still 
increasing. 

The higher population density brought about by 
enforced resettlement resulted in more widespread dis- 
ease. Water sources, used by growing numbers of 
f>coplc who were prohibited from moving to new 
areas, rapidly became rank and disease infested. Estab- 
lishment of cofTce and oil-palm plantations lured the 
young village and Mbuti men away from the camps 
and villages in search of wages and Western com- 
modities. Acculturation often brought with it a break- 
down in traditional values, an aping of wholly inap- 
propriate European technologies and mannerisms, and 
an increa.sc in alcoholism. Farmers started to cultivate 
their fields continuously and abandoned stable polycul- 
turc for monocultures of rice or corn. Within a decade 
or two huge tracts of the forest had been degraded 
from a productive, sustainable mosaic of active shifting 
cultivation and nutrient-restoring forest fallows to in- 
fertile ecological deserts of Imperata grasses. Intensive 
cultivation resulted in the development of a zone of 
regrowth vegetation and active fields two to three 
kilometers (one to two miles) wide on cither side of 
the roadways. Only by the 19505 did Belgian agricul- 
tural experts realize that shifting cxiltivation as prac- 
ticed for centuries by forest farmers was. and still is, 
the only really feasible form of sustained farming 
within the rain forest. 
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Changes Since Independence 

When the Belgians abandoned the Congo on June 30, 

i960, they left behind a legacy of connision. A new 

bureaucracy had been established that replaced tradi- 
tional chictdoms, and .1 monetary ectinoiny had to a 
great extent altered the conmiodity barter system of 
old. Yet the Belgians had failed to educate Zairois in 
the new ways, and the early years of independence 
\\ en- ihaotK . Siiccessionist rebellion!) in the south and 
northeast in the 1960s and early 1970s torced many 
fiirmers to abandon their villages and flee with the 
Mbuti into the comparative safety of the deep forest. 
Rape, murder, and pilla^je all took their toll; the market 
economies of the Belt;ians collapsed; and the roadways 
quickly became rutted, potholed, and all but impass- 
able for much of the year. IronkaUy, dien« between 

1965 .iiul l';7S tlie h-.iri inhabitants rctumed tO tUOrC 
traditional subsistence economies. 

As die young nttkm of Zaire grows older and 
gains experience it begins to look more toward the 
wel&re of its people and the exploitation of its natural 
resources. The crash in the price of copper negated all 
of Zaire's optimistic economic forecasts, and the na- 
tion IS now chronically in debt. Under such severe 
budget shortfalls the rain forests are in danger of being 
mined for their resources rather than being managed 

for sustained exploitation. A S.1S0 million h.irdwood- 
pulp mill complex has been built 111 ( iaboii. and already 
huge areas of previously untouched forests have been 
cleared. All the Congo basin forest edges have been 
dear cut for lumber and, more important, charcoal. 
Resurgence of Zaire's agricultural market economy 
due to die increase iu die world price of coiTcc has 
restdted in the expansion of cofiee and oil-palm plan- 



tations .iiul the rapid urbanization of adjacent viil.iUL S. 
In addition, over the last tew decades the Ituri torest 
has become a settlement frontier into which families 
from the r.ipidly growing, densely populated savannas 
and higliiands on the north ami east are immigrating 
in cver-increasing numbers. These immigrants often 
bring with them farming techniques that, although 
applicable to die fertile volcanic soils of the eastern 
highlands, are incompatible with sustained exploita- 
tion of the forest and result in the establishment of 
short-duration fidlows, which are rapidly exhaust- 
ing resources. Increasing population densities provide 
growing markets for forest resources; consequently, 
game hunting bv the Mbuti solely for sale is expanding 
and risks cleaning out all animals from large areas in 
the forest. 

All these developments threaten the integrity of 
the rain forest and put in question the continued exis- 
tence of the traditional lite-stylos ot ti>rost farmers and 
hunter-gacherers. Clearly the future of the Mbuti is a 
precarious one. Changes that have occurred over the 
its! sixty years have had a profound effect on their 
traditional nomadic hunter-gatherer way of life These 
changes will only accelerate in the next tew decades, 
resulting in the possible total acculturation of the 
Mbuti and consequendy the loss of a unique and fasd- 
nadng human culture. 



riiL' intormalion 1:1 thi-> ih.iptcr \v.is oht.iiiu-d i.iiirinr, .1 two- 
Ncir tiold snidv rundeii 111 p.ut In N.umn.il Slk-iki- ( huikI.i- 
tion grants (UNS-S2-1 S791 and BNS-ly62yl and through 
numerous conversations with other Ituri Project researchers, 
primarily Drs. Gilda Morelli, Robert Bailey, Barbara DcZal- 
duando, Nadine Peacock, and Steve Winn. 
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he village of San Alejandro is hidden from view 
as we arrive on ihc J or\ie Ciirlos, a cargo boat tVom the city of Iquitos. Disembarking on the muddy 
bank of the Ucayali River, we cross a field of ripening rice. The path then becomes a bridge of felled 
palm trunks that k-ads rlirongh a broad, shallow swamp. Ahead, barefooted children run akmg the 
bobbmg logs, hopping from one to another. Red and yellow macaws scream as they fly from a towering 
aguaje palm (Mauritiajlexuosa) across the river. The log bridge ends at a small rise where the first house 
stands surrounded by an orchard of fruit frees, each different, each unfamiliar to a North American. 

This village in the Amazonian department ot Lorcto ter, Cleofe, is weeding the garden behind the house, 
in northeastern Peru has 312 residents in forty-one careful that hermachete only cut the unwelcome weeds 



famihcs. Sixteen of the households are clustered on 
this siiull hill .iround a long ramshackii- sthoolhouse; 
the other twenty-five are strung out along four miles 
of rivcrbank. The houses arc open, some with no walls 
at all, and stand on stilts. Palm thatch covers them and 

split palm trunks make up their floors and any walls. 
Diverse gardens of fruit trees and other plants can be 
seen behind each of the houses. 

The village is quiet on this hot October afternoon. 
Several women look up to greet us as we pass by. A 

few arc spreading cowptas and rice to dry in tlic sun 
on lartje mats in tront ot their liouses. One is nuk- 
ing a palrii-tihiT net bag, another is cleaning fish. Our 
neighbor Rosalbina is choppii^ firewood; the after- 
noon meal of boiled manioc and arahuatui fish (Offeo- 
gliii<iitii hti inhc'iiiiii) is already on the earthen stove. Her 
cight-ycar-old daughter, Mirsa, sets an enameled ba- 
sin fuU of tingurahui fniits (Jesseuia httuuia) soaking in 
water, to warm and ripen in the sun. Another daugh- 



and avoid the diverse collection of condiments, mc- 
dicinals, and other utilitarian and ornamental plants 
her parents have assembled. 

From our own palm-thatched house we can sec 
some of the nearby swiddens, multicropped shifting 
cultivation fields, that dot the forested countrysidc. 
On the hamalfs (mudflats) along the river we make 
outastrip uf golden nee. And towaid die east, beyond 
this year's swiddens and the young growth from pre- 
vious years* fields, we can see the edge of the tall rain 

forest. C^leofe tells us lliat nuist \ illm^ers have gone to 
harvest rice because the river is risuig and some fields 
are flooding. Her family, however, harvested their rice 
early, and Emilio, her Cither, has gone to collect palm 
leaves to rep ur their leaking roof 

Rosalbiiu, Emilio, and their daughters, like all 
other San Alejandrinos, converse in Spanish and dress 
in the poor, patched clothing universal to the rural 
areas of tropical America. Most of them have straight 
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black hair, high cheekbones, and dark ahiiond-shaped 
eyes, testifying to their Indian heritage. They plant 
manioc and dozens of other crops in swiddcns; they 
hunt and fish; they cure with plants and incantations; 
they fear the forest demon with his feet reversed and 
the pink river dolphin. But neither Ros.ilbin.i Mayta- 
huari nor any of her neighbors would call themselves 
Amerindians or natives of the Amazon, and the gov- 
ernment doesn't classify them as such. San Alejan- 
drinos arc rihereiios, or (ampesiiws, or mestizos; river- 
bank people, small farmers, mixed-bloods. They are 
mostly descendants of the Cocama Indians, peoples 
who lived along the greatest Peruvian rivers, the An>a- 
zon, Ucayali, and Maranon. Many San Alejandrinos 
also claim some European ancestry. All are inheritors, 
changers, and developers of the ancient ecological 
knowledge of fioodplain Amazonians, whose large set- 
tlements and chiefdoms have long disappeared. 

San Alejandro, Kosalbina, and Emilio are ficti- 
tious names, but the village and the people described 
here arc real. Variations of this village exist along all 
the major rivers of the Peruvian Amazon as well as in 
the Amazon basin in Brazil, Bolivia, Colombia, Ecua- 
dor, and Venezuela. Counterparts of these Peruvian 
riberenos are to be found in thousands of settlements, 
with a population several orders of magnitude larger 
than that of tribal Indians. They are not oflicially na- 
tives, but neither arc they recent immigrants. Their 
experience of the Amazonian environment is genera- 



tions or even centuries older than that of the newcom- 
ers who in the last decades have followed Brazil's dusty 
roads and the rivers of the Andean foothills down to 
the lowlands. 

But the riberenos of Peru, the caboclos of Bra- 
zil, the mestizos or canipcsiiios of Bolivia, Colombia, 
Ecuador, and Venezuela, are curiously invisible to ev- 
eryone but their neighbors. In the past few years even 
the international press has reported a good deal about 
the people of the great rural expanses of the Amazon 
and their problems. The plight of the last tribal groups, 
the land wars between immigrant squatters and large 
ranchers, and the enormous schemes for developing 
the Amazon have appeared in national newspapers 
and magazines, but the ribcreiios or caboclos have re- 
mained unknown. Even anthropologists have largely 
ignored them. In their own countries they have been 
confused frequently with colonists or unfairly labeled 
the oppressors of tribal peoples. Their own politicians 
often seem to be unaware of their existence. 

The mere lack of national and international atten- 
tion is not a problem for these rural people, but their 
invisibility has contributed to their often remaining 
legally unprotected, and the lack of studies of their 
environmental knowledge and resource-use patterns is 
a loss to us all. They are the traditional and, in many 
cases, exclusive users of certain important Amazo- 
nian environments, particularly the fertile floodplains. 
Their knowledge of environmental structures and pro- 
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<3 The ribercnos of the Peruvian Amazon are largely the 
descendants ol' acailturatcd native groups and inheritors 
of many hidian traditions. A woman and her children 
along the Ucayah River in Peru. 

The great riihhcr hooin ai the turn of the century 
brought much wealth into the Amazon. However, those 
who tapped the rubber, hke this contemporary BraziUan 
cabocio, have rarely shared the riches. 




cesses may hold many keys to the sound and conserva- 
tive exploitation of these agriculturally promising 
areas. Although in their families native languages may 
never be spoken, aniniist gods largely unknown, and 
native dress disdained, the caboclos or ribercnos have 
not lost all Amazonian traditions. Even those most 
Iberian in their folkways largely farm, hunt, fish, 
and cure their everyday ills using technologies and 
products developed over centuries in the Amazonian 
forests. 

Who Are the Caboclos or Ribercnos? 

It may be easier to define the caboclos or ribercnos in 
negative rather than in positive terms: they are neither 
tribal Indians nor recent immigrants; their origins 
arc varied. They are rural people, including detribal- 
izcd Amazonian Indians and their descendants, the 
offspring of Amazonian-European and Amazonian- 
African unions, as well as the descendants of early 
immigrants from other areas of Brazil, Peru, and other 
Andean countries. 

The processes that formed the cabocio or riberefio 
began centuries ago: destruction of many Amerindian 
cultures and more gradual change of others; European 
and other immigration; and intermixture of racial and 
cultural groups. Since the 1500s indigenous popula- 
tions of Amazonia have experienced European incur- 
sions. Various periods have seen far more interest in 
Amazonian souls and resources than others, with con- 



Beiow: Rice is planted on seasonally flooded mudflats 
along the Amazon and its tributaries in Peru. Villagers 
from the lower Ucayali River winnow their freshly har- 
vested rice. 

Boito.m: a wide range of medicinal plants and potions 
is used by both rural and urban populations of the Ama- 
zon. A vendor of medicinal plants displays her wares in 
Iquitos. Peru. 




sequent greater destruction of indigenous cultures and 
heavier immigration flows. 

Early missions iTeated villages where Indians of 
various groups were often gathered and the dctribal- 
ization process was effected. European tastes and mar- 
kets for tropical forest products such as spices, waxes, 
and animal skins had an even more devastating impact 
on tribal groups. The Europeans and Ibero-Americans 
who came to the Amazon wanted both resources from 
Indian lands and the force of Indian labor. 

The last great event that transformed the cabocio 
and ribereiio populations, swelling their numbers. w,is 
the rubber boom, which lasted almost half a century 
and culminated around 1912. Many Brazilian and Pe- 
ruvian caboclos and ribcrciios trace their ancestry to 
immigrants who ascended the Amazon and descended 
the great rivers of the Andean foothills in search of the 
"black gold" that was rubber. But other economic 
booms brought them also, some earlier and a few later 
than rubber. 

I hc natives most affected by these invasions were 
those who lived along the major rivers, the flat and ac- 
cessible floodplains. A great number succumbed early 
to imported diseases, to the abuses of slavery, to raids. 
But s.ime survived, socially and culturally disenfran- 
chised, and different from their mothers and fathers. 
Tliese natives of the large Amazonian rivers, and the 
outsiders who migrated up those rivers, were the an- 
cestors of today's ribercnos and caboclos. And it is still 
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in the floodplains of these great waterways that dieir 
descendants live. The cabodos and liberenos dius are 
dmott the sole rural residents of rtie varzea, the Ama- 
JOnian lands that arc seasonally or periodically flooded 
by silt-ladcn waters, where unpredu table floods can 
wipe out a season's production, but also where most 
of the region's fertile soils arc found. It is on these 
narrow but rich strips ofland that many experts believe 
future agricultural development in the Amazon must 
be fixuscd. Neglecting the rcsourcc-use techniques of 
the cabodos anid riberefios is folly indeed. 

A History of Commcrcn] Forest Use 

The ways in which cabodos and nberet"ios use their 
environments to satisfy their daily needs closely re- 
semble the remarkably productive and conservative 
resource-use techniques of Amazonian native groups. 
Their knowledge and use of forest plants, their meth- 
ods of huiuinj» and fifiiiir.i;, .iiid their agricultural tech- 
niques all arc based on indigenous traditions. 

Mud) of the post-Conquest history of forest use 
in the Amazon that involved the cabodos reflects the 
economic needs and changing fashions not of local or 
regional peoples but of markets half a world away. 
The search for exportable products in the Amazon 
started with the arrival of tne first explorers; patterns 
of resource use changed soon afterward. The Euro- 
peans were eager to profit fiom the riches of the vast. 



newly discovered territory The environment, how- 
ever, did not lend itself to the types of resource use to 
which they were accustomed. The soils of the uplands 

did not long produce v.iluahle harvests; the flooding 
cycles of the large rivers made familiar tcchnicjucs of 
agriculture diffiodt. The sparse population, reduced 
grcady by European incursions, limited labor supply, 
and the enormous distances daunted all economic en- 
terprises. Large-scale plantation agriculture succeeded 
in a very few, hmited areas of ilie Amazon basin. But 
there were riches to be had in tlu- forest itself, riches 
that in various periods responded to European needs. 
Their exploitation wasn't easy either. The enormous 
diversity of the forest made extraction of dispersed 
resources a difikult endeavor. A number of forest 
products were exported in large quantities, bringing 
enormous riches to a few. The great rubber boom was 
the most dramatic expression of the extractive mode 
of commercial torest use in the Aniazor. hasiti 

Rubber had been known to iiuropcans since the 
eighteenth century mosdy as a curiosity: a good "rub- 
ber" or eraser, or a good material for waterproofing a 
mackintosh. With Ch.irles Goodyear"s invention ot the 
vulcanization process in 1H39, the latex of the Hcvca 
brasiliensis tree and a few other species could be made 
more resistant to temperature change and therefore 
more useful I tier in the century the need for tires on 
bicyclcb and later tor cars, as well as the growth of the 
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electrica] industries, made rabber a desirable and scarce 
produc t And at that time the Amazon was virtuaUy 

its only soiircc. 

Many caboclos and ribercfios tapped rubber, 
many immigrants and tribal Indians became caboclos 
and riberenos because of rubber, and many others, 

particularly in tlu- IVruvi.m Atii.i/on, dwd of disease 
or ot the physical abuse and violence associated with 
the boom. Rubber bred wealth and ostentation: opera 
houses, elegant tile-covered homes, and fashions im- 

Krted sea<ionally from Paris. But the effect of the 
oni on many cabocio families was vastly different. 
Rubber gathering was a lonely, tiring, and disease- 
ridden Kfe for many. Family (arms were often aban- 
doned bv nien t;i>tK' <ift tn r,ip rubber or were left to 
women with in.niy dependent children to tend. Debts 
were incurred and couldn't be paid off. Although the 
historian Barbara Weinstein has shown that relations 
between the rubber tapper and the rubber buyer did 
not always lead to crushing debt-slavery as has sonie- 
tinies been stated, abuses were many and the social 
costs often high. When the productiim of plantadtm 
rubber in Southeast Asia sent die price plumnietmg, 
die Amazonian rubber boom was over. Little was left 
but sonic buildings, which quickly began to decay, 
and a large, impoverished, and dispersed cabocio or 
ribereno population. 

Rubber was the most famous forest product ex- 
ported firom the Am.i/on, but it was far from the only 
one. Many of the imti who i)nce had worked in rubber 
later participated in a variety of other minor economic 
booms, all merely faint echoes of the great one at die 
turn ot" the century. Ainoiij; otlier important exports 
collected trom the forest were annual skins tor Eu- 
rope's coats and shocs, fofftf taspi (Couma nuxroanpa) 
from which chewing gum was made, vegetable ivory 
(Phytelephas macmcarpa) used as a predecessor of plasties 
for making buttons and chess pieces, and rosewood oil 
{Amba roseadora) to scent the soaps and perfumes of the 
rich. Each of diese products fetched hi^l prices for a 
while. But in most cases with the development of 
synthetic substitutes or of alternative, cheaper sources, 
the pru\s tell and the riberenos and caboclos who 
constituted the workforce for each one of these booms, 
returned to their fiirms or drifted to the slums of 

Amazonian cities. 

The swiftness witli •v'-ItuIi ihe tLiial tulks ul' the 
Amazon acconimod.itcii themselves to the ch.mges in 
world markets and prices is remarkable. They were 
often very <|uick to seize opportiniides and to aban- 
don what was no lonj;er profitable. But the co^ts of 
these economic swings were frequently high, iiuolv- 
ing great geographical displacement and disruption of 
family and village hfe. The recent history of the village 
of San Algandro and the life histories of some of its 
(dder tesidients show how profoundly the population 



and settlement patterns of the upper Amazon have 

been affected by changing market demands for prod- 
ucts of the rain forest. 

The present vifl^ of San Alejandro has a short 
history. No one knows who lived on that small hill 
above the river's flood level before the Spanish invaded 
and in the first t*ew centuries thereafter. .■Mthough the 
spot Itself has obviously not moved, its relation to the 
ever-chat^mg Ucayali has. Several centuries ago, it 
was probably well away from the river; now only a 
few hundred feet of low-lying swamp separate it from 
the Ucayali's channel. Early European travelers who 
chromclcd their voyages could not sec that hill from 
their canoes, and whoever might have Kved there has 

left us no record 

Today s San .Mejandnnos report that during the 
rubber boom some tappers were living along the 
nearby Lobillo stream. But the boom was short-hvcd 
and so were the settlements. The names of those who 
worked here arc forgotten, and their makeshift dwell- 
ings have long since rotted away. Their location can 
only be surmised trom .i group of fruit trees at a few 
nees; these may have been planted or perhaps these 
groves merely mark the sites of old refuse pifes. 

All but three or four of the present villagers were 
born atter the boom. Many of them, however, re- 
member w ell the great fiindo, or plantation, called 
Monte Bello Once lor.ned just uprivcr from the pres- 
ent San Alejandro, the plantation produced cane liquor 
and sugar, beef cattle, and hinhiisco (LotHhoiarpus sp.), 
a woody bush that contains an effective natural in- 
secdcide. The plantation had a large work force of 
Ashaniiik:! (r.inipa) Indians, brought down t'rom the 
far upper Ucavali. as well as a tew workers from the 
region. 

When the development of DDT and other syn- 
thetic insecticides brought down the price of barbasco, 

and the plantation as a whole ceased to be luerativc, 
the owner decided to exploit aiiotiier forest product 
that was enjoying high prices: the gum-bearing Icche 
caspi tree. Abandoning the estate, he gathered his la- 
borers and a few other men and set off for the distant 
Putumayo River, where the tree abounded. No wives 
or children were allowed to come; they remained to 
manage as best they could tending llieir own &rms. 

For two years tlie workers of Monte Bello nit and 
bled the lechc caspi trees. Then the price of that prod- 
uct too fell, and their patron decided that more profit 
was to be made planting cane and rice once again. All 
were transported to anodier estate, Santa Barbara, 
along the Amazon. 

When the new plantation didn't prosper, the pa- 
tron's assistant took groups of laborers up many of the 
Amazon's snuUer tributaries to mine the forest for its 
ridies. They brougiht deer, jaguar, and peccary skins 
down firom the Atacuari River, and they cut precious 



PEOPLE OF THE FLOODPLAIN AND FOREST 131 

Copyrighted material 



Most caboclos and ribcrcnos arc. like their native 
Amazonian forebears, shifting cultivators. Farmers near 
Iquitos, Peru, fell a tree while standing on a scatTold that 
allows them to cut above the tree's buttresses. 




hardwoods on the Yavari. After a few years the patron 
left Santa Barbara and took the group far up another 
of the Amazon's major tributaries, the Napo. There 
they went into the forest again to search out and cut 
the aromatic rosewood for its precious essential oil. 
Again a two-year stay was all that proved profitable. 
The patron then decided to leave the area altogether, 
abandoning his workers hundreds of miles away from 
their homes. Around 1950 the Monte Bcllinos with 
their former patron's assistant as their new patron at 
last returned up the Ucayali to the site of the once 
grand plantation. 

But the group that returned was not the same one 
that had left years before. Some had decided to stay in 
the widely scattered areas where they had worked, 
some died, some married. New people had joined the 
group, and other people had assumed new identities. 
The Ashaninkas had lost almost all the trappings of 
their former tribal life; many took spouses from out- 
side their group. 

The new community that formed about 1950. 
located downriver frotii Monte Bello and named San 
Alejandro, was composed of people with diverse back- 
grounds. There were e.x-Ashaninkas, cx-Cocamas, 
mestizos descended froni Cocama-European unions, 
some cx-Quichuas who had joined the group on the 
upper Napo, .several cx-Yagua womcti from the ill- 
fated estate on the Amazon. There were and still 
are several other families whose origins are diffiailt 



Annual floods on the Amazon vary greatly in height and [> 
ni,iy destroy crops and houses. Aniazoniatis readily adapt 
to such difTiailtics. Much of the busy Bclcn section of 
Iquitos. seen here, is flooded ever)' year. 
(^pposiTF. bottom; Oiversc orchards of fruit trees arc 
planted by both tribal and nontribal Amazonians. Multi- 
spccics agroforcstry plots, such as this one along the 
lower Ucayali River, have been hailed as economically 
and environmentally sound. 



to trace. All consider themselves ribcrerios; their vil- 
lage composition as well as their ethnic identity is 
very clearly a result of the strange history of forest- 
production exploitation in the Feruvian Amazon. 

Despite all the products of the Amazonian rain 
forest that proved to be valuable on the world market, 
despite all the money that has been made in exporting 
them, the region has seen little economic development, 
almost no long-term investment. Very few of the ri- 
berefios and even tewer Indians who were the tappers, 
hunters, trappers, and timber cutters that brought 
those treasures out of the forest have benefitted eco- 
nomically from their labors. Many of those who got 
rich were not Amazonians, and the few who were 
took their riches to Lima or Sao Faulo, to Europe, and 
more recently to Miami. 

In Brazil, Peru, and elsewhere in Amazonia, a 
surprising number of families still eke out a living 
collecting forest products for export. Rubber tappers, 
Brazil nut collectors, and palm heart extractors still 
live difficult lives often shadowed by unshakable debt 
to merchants and, more recently, threatened by forest- 
cutting settlers and cattle ranchers. In Brazil, rubber 
tappers have recently banded together to form a union. 
These unlikely union members have grabbed a good 
deal of attention in the Brazilian media with their de- 
mands for "e.\tractive reserves" that would preserve 
forests rich in natural rubber or Brazil nuts, w hile al- 
lowing extraction of economically valuable products. 
How successful they will be in protecting the forests 
that support them is still to be seen. 

Regional and Local Us« of Forest Products 

The societies of Europe and North America continue 
to find products in the Amazonian rain forest that at 
first are luxuries and later often become necessities of 
life in industrial societies. Almost all these resources 
had been used by Amazonians, although often for 
purposes other than those to which they were put 
by Westerners. I have already mentioned the insec- 
ticide plant, barbasco, that Amazonians have com- 
monly used as a fish poison. Curare {Chotunietidron 
lomentosum, Stryclmof loxifera, or others), long an in- 
dispensable muscle relaxant employed in cardiac sur- 
gery, was used by Amazonian Indians as an arrow 
poison. Rubber was employed by natives to water- 
proof materials and Icchc caspi or chicle to cure stom- 
achaches. The forest products that were exported from 
the Amazonian forest are many and varied, but many 
more products arc used locally or arc traded regionally. 

A walk through any Amazonian market will ac- 
quaint you with a great variety of bark, leaves, seeds, 
roots, resins, and flowers that can be used in teas, 
baths, ointments, plasters, incense, and smoking ma- 
terials to cure a multitude of ailments of the body and 
the soul. A whole block of the largest market in the 
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city oflqiiitos is devoted to medicinal plants, many of 
them already prepared in alcohol. (They raise the spirit 
while curing the body.) At the other end of the Ama- 
zon, in the large modern Brazilian city of Bclem with 
more than a million residents, an ethnobotanist iden- 
tified more than fifty plants commonly sold in one 
large marketplace and used to cure; many more could 
be found for specialized needs. Most of these plants 
are taken from local forests. Only a few have been 
adequately evaluated by medical laboratories and ex- 
ported outside Amazonia's borders. 

The range of plants used in rural areas, close to 
the forest that is the source of many medicinals, is 
even greater. In San Alejandro. Mejoral, a commer- 
cial aspirin and caffcme product, is used for aches, 
pains, and fevers, but so are many other drugs that 
grow in peoples' gardens and in the nearby rain forest. 
The village's foremost curcr. Dona Rosario Tapayuri, 
whose fame attracts patients from nearby towns, uses 
a large pharmacopoeia of diagnostic, curative, magic, 
and other useful plants. Medicine in the ribereiio vil- 
lage is an amalgam of diverse traditions; perhaps the 
most important component is the plant-based medici- 
nal knowledge inherited from Amazonian forbears. 

Dona Rosario has planted a large garden around 
her house. At first glance the plants seem to be ar- 
ranged haphazardly, one species climbing over an- 
other. But like a good pharmacist with a crowded 
store, the sixty-year-old woman knows exactly where 
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each of her medicines can be found. In 1986 1 counted 

ami tollcctt d sovctuy-eipht different species in Dona 
Uosario s house garden; all buc a few foods and condi- 
ments were used for medicinal purposes. Many plants 
were used for more than one condition, for instance, 
the shrub called pitton Colorado is a first-aid kit on a 
stem Its milky resin stops clrldrtn's ili.irrliea, its seeds 
kill intestinal worms, and the leat when heated will 
keep a boil from becoming infiected. The plants that 
cwnprise the garden come from a vaiiety of sources, 
some have been cultivated and used in the region for 
centuries, others are curiosities that the ciirer picked 
up from the Iquitos market or from someone who 
recently came back from a trip. Many of them, how- 
ever, are plants brought to the garden from the forest. 
Dona Rosario transplants many species closer to her 
house for the sake of conveiiieiu c The lUiandcm, how- 
ever, also uses many other forest species. Once she 
locates them in the forest. Dona Rosario remembers 
tin ir !<n ations: near Artemio's plantain field, or on the 
hillock near the stand or)'(irf/tj palms {Pliyiclephas inac- 
TOatrpa). or along the bend of the Lobillo stream. 

The forest also provides food, fiber, and housing 
for the riberenos of San Alejandro. My neighbor. Don 
Einilio Ma\ tahuari, has gone off to collect the leaves 
of the irtipai palm {Lfpidociiiyum tcssiUMinii) to rcroot 
his house. If he also decides to put a new roof-beam 
covering, Emilio will probably use the leaves of an- 
other palm, yarina, because their shape is better suited 
for this specialized purpose Split trunks i>ftWO Other 
palms. huairapoHa {Iriartiti tkltoiiica) and utiliapona (Soc- 
rMi'u exhcrriza), make up the walk and floor of the 
Maytahuari house. The columns are of fuMuapu {Min- 
quartia j^uianensis, or others), a hard, insect- and rot- 
resistant wood, and the beams and roof supports of 
such woods as csphuaua ((..luttwria spp.), toriHga caspi 
(C. miaocarpa). or utrahuasca (G. elata) that are flexiUe 
and resilient to the wind; secondary supports are made 
of the arrow cane, taiia hrat'tt {C^y/ieriHm saiiinatum). A 
vine, tamshi (oftcu Hacii^piii icnnuiiui) is used to tie the 
Structure together; nails are expensive. The special 
qualities of each wood, each fiber are known, and the 
best is used for each particular purpose in the house. 

When the river rose far more than usual and the 
flood reached well into the forest. San Alejandrinos 
went in numbers to collect atiothcr forest product for 
themselves and to sell in the city. In their canoes they 
fnll(iu(<l .1 small stream and entered the huge palm 
swamp that lies behind the river's levee. There, in 
the bnawn-stained water stand hundreds of trunks of 
the aguaje palm. Cutting down these large palms, the 
men of San Alejandro harvested (heir ftuits for sale 
in Iquitos The sm ill sc aly fruits are oily and slightly 
aadic. 1 hey make a tasty drink and the best popsicles 
and ice cream to be had in the city. What is more, 
buying one's sweetheart a bag of the firuits from the 



streetcomer vendor each day is said to be a sure way 
to an Icjuitena's heart. The tVuits. Iquitos lore has it, 
contain female '■hormones" and make a suitor irresist- 
ible to the woman eating them. 

Our other neighbor, Doiia Teresa Uios, made 
three trips to Iquitos to sell the aguaje fruits last year, 
each time hriiis'jiig about sixty hundred-pound sacks 
of the truit with her. She could have sold the valuable 
fruit in San Ale jandro itself to any number of traders 
who travel the river on large boats, looking for the 
produce of farm and forest to sell in the city's mar- 
kets But Don. I Teresa dei ided t<i try to make a better 
profit by whoL. s.iliiii^^ the aguaje herselt. She, like sev- 
eral of the vill.i.;e s either women, has spent sometime 
in the city when she was in her teens, working as a 
domestic, a washerwoman, and as a small market ven- 
dor. So nofia Teresa is luit to be easiK cheated in the 
bustling market like many of her rural compatriots. 
She has a sharp tongue, a quick eye, and can do long 
division in her head with no trouble, although she 
cannot read. 

Clathering aguaje was once an easier task. In front 
of the village there was once a large aguajal (palm 
swamp), now reduced to only a narrow strip of 

swamp, with most of the aguaies dead or dying. The 
river, cutting a\\ ay at that bank ot the river is respon- 
sible for the swamp's demise. But before it began to 

disappear, San Alejandrinos and their neighbors had 
already degraded it considerably. For decades they had 

been < utting ilow n the tniitiiig palms in order to li.ir- 
vest the heavy panicles ot fruit. Since only the female 
aguaje palms produce fruit, the easily accessible i^i. tjal 
had long been reduced to an almost all-male suud, 
useless for fruit collecting. It is however, still used for 
m.iin iliiiigs The male trees are felled to rii ik; ,1 bridi;e 
through the swamp, their leaves are used tn wea\e 
screens and temporary roofing, the spongy m.ilerial in 

the leafstalk makes a wonderful cork for buttles, and 
inside the starch-rich trunk are found fat beetle grubs, 
These izrubs. frieki. are a gre.n triMl h\ loc.il sl.nuiards, 
and a bowl full of grubs will fetch a very good price 
in any market. 

It is understandable that San Alejandrinos choose 
to cut rather than to climb the palms to harvest the 
fruit. The trunks .ire often very t.ill, eight\ t'eL t is not 
unusual, they are wider around than a man can reach, 
and their tops, with dozens of dead and drooping 
leaves, harbor spiders, snakes, wasps, and all manner 
of creature with which one would not want to share 
a trectop. However, some alternative maimer of har- 
vesting aguajcs will have to be found, because many 
aguajales are being ravaged to satisfy the tastes of 
Iquitos. .Mthough aguaje is not about to disappear 
from the Amazon, nor even from the Ucayali River, 
fruit-laden stands are getting farther and &rther from 
the consuming market centers and the cost of bringii^ 
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In 1912. just before the collapse in rubber prices, a river 
boat brings a cargo of balls of rubber and some tappers 
down the Amazon to market. 




the product in gets higher and higher; tnaiiy loads of 
the easily perishable fruit now rot before they get to 
Iquitos. 

Destruction and degradation of a palm forest is, 
however, not typical of riberefio and caboclo use of 
natural resources, nor is it a necessary consequence ot 
market exploitation. In the estuary of the Amazon 
more than two thousand nulcs downriver from San 
Alejandro, Brazilian caboclos have developed pro- 
ductive and environmentally conservative methods of 
managmg another kind of palm forest. The assai palm 
{F.utt'rpf olvraua) grows in dense stands in the tidally 
inundated swamps near the large city of Bclom. The 
palm, like aguajc, is the source of many useful and 
marketable products. Among these are the fruits, 
which tnade into a purplish beverage, arc a sine qua 
non of the caboclo diet. The palm's growing tip also 
furnishes a highly valued palm heart that is exported 
to gourmets throughout the world. The roots provide 
a local remedy for ailments of the liver and kidneys, 
and the leaves and trunk are used in rural areas for a 
variety of purposes. 

In order to extract a palm heart it is ncccssai^' to 
kill the palm, so the active, export-oriented palm- 
hcart canning industry could easily have destroyed the 
stands of assai palms, as it had stands of the ja^ara 
palm (Euterpe ediilis) in southeastern Brazil, and as it is 
threatening to do to native stands of liuasai (Ltiicrpe 
pre(atoria) in the Pcruvjan Amazon. Fortunately the 



assai palm, a multi-stemmed species, rcsprouts more 
readily than do the other related palms. Fortunately, 
as well, the caboclos on the liha das Oncas and other 
islands in the estuary near Bclcm know how to protect 
and improve the productivity of the palm forests that 
they rely upon for their livelihood. A group of scien- 
tists at Brazil's Muscu Paracnsc Emilio Gocldi, headed 
by ecologist Anthony Anderson, have found that these 
caboclo "foresters" selectively thin assai stems and re- 
move other trees that compete with the palms. These 
local forestry techniques apparently not only produce 
a good quantity of palm heart but increase fruit pro- 
duction in the remainmg stems. The rural folk* enjoy 
both a variety of subsistence products and receive a 
substantial income from the sale of the fruits and palm 
hearts in the nearby city. 

The management of natural palm forests is but 
one of an array of caboclo and ribereno resource-use 
techniques that are difficult to fit into the usual scien- 
tific classifications. Most anthropological texts distin- 
guish between hunting-gathering or foraging on one 
hand, and the more familiar agriculture or horticulture 
on the other, as traditional ways of making a hving. 
Studying resource use of Amazonians, whether tribal 
or not, has shown us just how inadequate these classi- 
fications are in describing how people use their envi- 
ronments. Between pure gathering of forest resources 
and pure agriculture, which replaces all forest vegeta- 
tion with cultivated crops, there is a large, poorly 
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defined gray area; most cabodos and riberenos engage 
in such mixed resource use. 

Agriculture and Other Ways of Making a Living 

Simple classification of these folks by resource-use pat- 
tern IS ditVicult. Most ribereiios and caboclos do many 
different things: almost no one is just a rice farmer, 
palm heart collector, fisherman, or hunter. Diversity 
and flexibility characterize all aspects of their lives. 
Exactly what agricultural, plant management, or ex- 
tractive activities are important in a particular region, 
village, or household, and how complex the mix of 
activities is, depends on a variety of factors, among 
them environmental, economic, historical, geographi- 
cal, and social variables. 

The relationship of the people to the river, and 
the type of river they live on, are very important in 
determining how they make a living. Many of the 
Amazon's major tributaries, like the great river itself, 
carry heavy loads of silt. Others are brown-stained but 
clear, and still others are almost crystalline. The silt- 
laden waterways annually leave fertile deposits along 
their courses, enriching the soils that the flood covered. 
Many cabocio and ribereno villages arc located in or 
near such zones of deposition. Their inhabitants use 
the enriched soil for agricultural production. These 
areas were once dotted with Indian longhouses and 
villages; now few tribal groups remain and the fertile 
Hoodplains are the domain of caboclos and ribererios. 



Above the annually inundated zone on the natural 
levees are lands that flood only occasionally in years 
of higher than average floods. There the soils arc rela- 
tively fertile and flooding, not an annual event, is un- 
predictable. Behind the levees on the edges of back- 
water swamps and along the banks of oxbow lakes 
where water levels rise and fall with the river's rhythm, 
ribererios also plant their crops. 

Higher still are the lands above the flood. Here 
soils are variable but most are poor in the nutrients 
that crop plants need for growth. In the large expanses 
between the major rivers, along small streams and 
rivers, particularly those like the Rio Negro that carry 
very little sedinient, these are the only lands to be 
found. 

Many ribereno and cabocio farmers use all the 
varieties of land that the environment offers. Others 
have only one or two types available to them, or 
choose to specialize. Cliven the option, however, most 
Amazonians decide to diversify their production in 
several zones. This not i>nly allows them to hedge 
their bets but also lets them use time and household 
labor more effectively. 

Most folks in the Peruvian village of San Alejan- 
dro are fortunate; they have a wide array of options. 
The settlement site and the lands stretching west for 
m.iny miles are high, well-drained, and never experi- 
ence floods. Across the Ucayali River on the left bank 
lies an immense area of frequently inundated terrain. 
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<] While sonic Ainazonian rivers and lakes are gradually 
being depleted of their most valuable fish species, sea- 
sonal fish migrations often bring bountiful catches to vil- 
lage tishcrnien. 



Rice is an important cash crop for the ribcrenos of the 
Peruvian Amazon. Unpredictable changes in water level 
can, however, wipe out a year's potential earnings over- 
night. This rice along the Ucayali River is about ready 
to harvest. 





It is varied and permits difTcrent resource-use patterns; 
beginning at the river's cd^c and cxtcndiiit* about 150 
yards inland lie broad mud Hats that appear for sev- 
eral months each year only to disappear when the 
flood comes again. Following the river edge down- 
stream, the texture of the deposits gradually becomes 
coarser. At the northernmost e.\teiision of this low- 
lying tormation. the river annually uncovers not rich, 
moisture-laden mud and silt but dry beach sand. 

Behind the annually Hooded zone, the land rises 
gently. Known locally as a rcstiii<ia, part of this higher 
area tends also to flood each year. Just how far inland 
the water reaches will differ from year to year depend- 
ing on the severity of the flood. The highest point, a 
natural levee, only floods in the most unusual years. 
Behind the levee there again are lower lands laced with 
a series ot o.xbow lakes abounding in fish. Another 
restiiiga is found south of the village on the right bank 
where the high ground drops. This is a remnant of a 
much larger, fertile zone that the river is gradually 
gnawing away. 

All the areas — mud flats, beaches, low and high 
restiiigas, flood-free uplands — are used tor production 
of subsistence and cash crops. Not all farmers have 
access to each kind of field; the floodplain sites, particu- 
larly mud flats, are limited. The majority of San Ale- 
jandrinos (that is, all but the most recent arrivals) have 
access to at least two kinds of land. For each type 
of farm there arc suitable crops and specialized tech- 



niques. The San Alejandro farmer must make many 
decisions and choices as he or she plans out the agricul- 
tural year. 

Our neighbor Don Eniilio Maytahuari has within 
his grasp all the options. He is the son of one of San 
Alejandro's founders, and his wife was born in the 
neighboring village. The family has five agricultural 
plots that require and receive intensive maintenance; 
in addition they have two other plots that also yield 
important crops but take less time and effort to main- 
tain. The most important site for cash cropping is a 
good-sized mud flat where they annually plant about 
one hectare (two and one-half acres) of rice. They have 
two pieces of restinga land under cultivation where a 
combination of plantains, papaya, corn, manioc, vege- 
tables {tomatoes, green peppers, conandcr). and wa- 
termelon arc interplanted. The faster maturing crops 
are planted in the lower areas where flood danger is 
greater, the slow crops on higher ground. In addition 
limilio and Uosalbina have recently harvested four dif- 
ferent varieties of cowpeas from their small plot on the 
sandy beach. 

In the flood-free zone the Maytahuari family also 
has an intensively managed plot that is mostly planted 
to manioc, a tuber crop that does reasonably well in 
poor soils. However, interspersed with the manioc are 
many other crops, some of which will also yield this 
year or next, like plantains and pineapple, and others, 
like fruit-tree seedlings, that will not produce for a 
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while but will then bear for many years. These include 
die peach palm {Bactris ga<ipaes), the grapclikc iii<(7/a 
{Pourouma caropaei folia), the leguminous hi^a edulis, 
and the sweet yellow auiiino (Potiicrui cjiwini'i. 

These fields arc created with the techniques 
known as swiddening or slash-and-burn. An area of 
forest — often previously used secondary forest — is cut. 
The wood IS allowed to dry, and the slash is then 
burned 

In the nutrient-rich ashes and around the black- 
ened logs and stumps San Alejandrinos plant their 

crops. Usually some .inmul staples are planted im- 
mediately after the burn and interplauted with a wide 
array of secondary annual culti^s. Depending on 
the availability of seeds, the growing pattenu of vari- 
ous crops, the needs and wants of the household, and 

the COnfiijiiratioii of tlu ir other fields, any nuiiiher of 
tree crops are also often introduced. These larger, taller 
plants will eventually, of cour«', shade out the shorter 
crops. But the poor soils of the uplands, the heavy 
rains and blistering sun, and the intense competition 
of weedy grasses and herbs tii.ike iTiteiisiw (.inning for 
more than a few years a time-consuming and often un- 
profitable task. The cultivation of tree crops, whidi 
cover the soil, shade out neeiK, iml in.n be less ile- 
manding of nutrients, can be a sueeesstul long-cerm 
strategy. 

llias, San Alejandrinos often gradually turn their 
upland manioc and plantain fields into fruit orchards, 

but usually these orchards arc far more complex than 
North .'\nieru.m .ind Furope.in models. Many ot thcni 
include luii i:h\':\ :nlf.\ .iUii ^pccies but also forest 
unplanned and uiiplaiitcd, but often useful. 

When Emilio and Rosalbina clean their old fields, 
now fruit orchards, thev do so selectively. "Cio<nl 
weeds," that is. forest species whose growth and use 
diaractcristics make them desirable, are lefl and even 
protected; "bad weeds" are cleared out. 

As fruit trees pass their prime yielding stage, as 
some i;et too tall to harvest easilv, .iiul as other, newer 
orchards begin to yield, less time and management is 
usually devoted to the field. The ordiard soon comes 
to resemble a young forest more than an agricultural 
undertaking, but to the knowledgablc eye it is obvi- 
ously iidt .1 ii.itural forest. Initial plaiitiiii; and sub- 
Sequent resccding as well as years of selective weeding 
produce a forest that contains a higher than average 
percent i:^' of plants usefiil tc people. The -\1avtahu.irrs 
ow n a minil'ier of plots in d:tterciit stages ot this aban- 
donment process. One of their oldest tbrcst-orchard 
plots is still actively maintained, however, almost three 
decades after its first use. This field, originally cleared 
and planted by Rosalbina's father, lies istride a path 
very close to the nucleated village and thus is a conve- 
nient SOUfOe of finiits and other forest products. 

These changing fields, a combination of annual 



crops mixed with trees and cultivated plants inter- 
spersed with forest plants, is an obvious development 
of centuries-old Amazonian traditions. They also in- 
corporate sonic ot the most recent thinking of agro- 
nomists and foresters on desirable production systems 
for the humid tropics. Experts like Wil de Jong, a 
forester now studving these production patterns on 
the lower Ucayah, call these agroforestry systems and 
fnid that ihey can be both productive .uul conservative 
of the natural resources of soil and forest. 

Even diis diverse array of agricultural endeavors 
does not sum up the tarmini; activities of Fmilio and 
Rosalbina. Around and behind the house is the house 
garden where thirty-two different species of useful 
plants coexist. Some of these were planted, some are 
weeds, but useful weeds whose growth is encouraged 
bv clearing around tbeni Still other plants, mostly 
trees, arc leftovers frum other gardens made by earlier 
residents. A few spedes were transplanted from the 
forest. 

Rosalbina's garden is not as diverse as Dona Ro- 
sario's. but it contains most ot w hat is needed around 
the house. It is a pantry, a spice shelf, a medicine 
cabinet, a utility drawer, a flower garden. It also pro- 
\ ides .1 little s!i.ide around the house, a windbreak, and 
a place to keep chickens. Like any pantry it changes 
((instantly. Dofia Rosalbina likes plants and will often 
bring back cuttings when she goes vuiting friends and 
relatives: a plant to bring down fevers, a plant to make 
yciur hair shine, or .1 pretty flower. Fven a new variety 
of a food crop that may be destined lor extensive pro- 
duction is first planted experimentally in the house 
garden on a small scale. Planting and replanting is a 
constant process, as is the loss of usefid plants to peck- 
ing chickens, neighbors' marauding pigs, boysdusing 
balls, and other pests. 

Having mentioned forest-product collecting and 
management, and the many types of agriculture and 
agroforestry, I have still failed to adequately describe 
how the .Ma\ taluiaris make a living. Emilio spends a 
good deal of time fishing: he has a few nets including 
a circular cast net; he also fishes with hook and line, 
with trotlines, spear, harpoon, and bow and arrow. 
The last technique he picked up from the ex-Ashanin- 
kas in San Alej.mdro risbiiig with poisnii>, siu li is 
barbasco is forbidden by the government, but it still 
goes on in more remote areas. 

The most profitable place for fishing is usually 
not the huge, muddv Ucayali. hut rather the many 
o.\-bow lakes t'ound behind the natural le\ees. In these 
shallow, calmer waters, which arc annually replen- 
ished with river water during die flood season, many 
of the desirable fish, such as the giant /nifV/ic ( At\ip>iiitut 
\>if(iiiis) .ire found. Annual changes in the river's height 
cause fish and their pursuers to change their locations. 
At high flood stages, often spectacular fish migrations, 
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called mijaiios, take place. Enormous mixed schools of 
fish migrate for miles, otten out of lakes or streams 
and into the main river channel. The passing of a 
mijano is an exciting time. Fishermen can be choosy 
in tin- ihh rlu-y will brint; home; they easily ratch more 
of the desirable species than they can eat. Little food 
other dian fish is eaten for the duration of a mijano. 

The people of San Alejandro and of much of the 
Amazon get a good dietary supplement of fish with 
moderate etTort. Seasons, of course, vary, and so docs 
success in tishing. When the river rises and the waters 
spill over into the fores! , tisli are usually much harder 
to catch. Hunting on the levees during this time is, 
however, often easier. 

All of today's Amazonians detect a gradual dim- 
inution in the number of fish they catch and a rise iii 
the number of hours they spend fishing. Several rea- 
sons iii.iv W titi-;l destruction of fish habitats when 
streani->ide v egetation is cleared is one, but large-scale 
commercial fishing and destructive fishing practices 
have also taken their toll. Refrigerated fishing boats 
will reach even remote oxbow Takes, taking for the 
city and for export the fish that were once available to 
the ribereno and his family. The residents of San Ale- 
jandro and hundreds of Other villages have no jurisdic- 
tion over the lakes close to their house. In their inabil- 
ity to protect the resources that they habitually use to 
ieed their laiiiilic-.. tile ribercfios arc e\en less pn>tci ted 
than the tribal groups, whose plight is better known. 
In some countries, indoding I'eru, some tribal com- 
munities have been granted exclusive rights to their 
hunting and fishing grounds. Of ten inadequate or vio- 
lated, these rights give at least some protection. The 
nontribal, forgotten folks of the Amazon have no way 
of protecting the natural resources of forest and water 
that arc the basis of their subsistence. 

Hunting tends to be far less protitable in the rather 
thickly settled areas of the main river channels. Higher 
up the rivers along small tributaries and side channels, 
however, hunting is an important activity. Here fish- 
ing yields much less, and the ribereno fmiilv relics for 
dietary protein on wild amnials. especially the two 
species of piglikc peccaries (Tayassu pecan and T. M- 
jacu), deer {Mazama americana), and the many large 
rodents. The sale of forest animal meat, although pro- 
hibited by the go\cniniciu. is very common. I'Licary 
Stew and paca (Ckhkh/ii* pata) steaks are on the menus 
of the best iquitos restaurants. The urbanites' taste for 
exotic delicacies is not only threatening the continued 
existence of some forest species such as the big river 
turtles and large forest birds but is also affecting the 
diet of the hbcrcno family. The high prices that hunted 
meat can bring in the market are tempting to cash-poor 
riberefios; they will frequently deprive their own fatn- 
ilies of needed protein and sell whatever they iiavc 
hunted. 



The economic life of the ribereno household, 
which includes farming and tending many agncultural 
fields as well as gathering, hunting, and fishing, de- 
mands that the fatnily constantly mdce decisions. What 

and where to plant, how much, what to sell, where 
and how and when to fish or hunt, arc only a few of 
the almost daily dikdunas. The tUvositr of subsis- 
tence and other economic activities appears confusing 
and distracting, but it pays off when disaster strikes. 
An early flood may wipe out a (amily's entire rice 
crop, but the subsistence crops along the rcstinga and 
upland will carry the household through the year. An 
exceptionally high flocxl may destroy almost all the 
household's production, but then forest products can 
be gathered tor sale, hunting and fishing may help the 
family survive, and upland crops will be \xscd to their 
fiiUest. 

Beyond the Villages 

Another stopgap measure in times erf trouble is tem- 
porary migration to the city in search of wage labor. 
Often riberefios are fiuniHar with the towns, having 
spent some time there in their youth. Young people 
arc naturally drawTi to the larger towns and cities; 
some go for several years to attend secondary school, 
many go to work. But the towns these days offer little 
eiiipioyment. Young women can find jobs as domes- 

tus and vvasherwoineii, but these bring them little 
freedom and less money with which to sample the 
pleasures of the city. Young nien work as cargo car- 
riers or at other menial jobs. The more enterprising 
ribcrciio migrants accumulate a little cash and turn 
to small-scale retailing and wholesaling to get them 
through. But wheeling and dealing in Amazonian mar- 
kets is a very risky and competitive business. AD but 

a viT\ few hic kv .iiid astute tu-\vcomers lose their shirts 
withui a lew months, it nut earlier. The unlucky will 
usually then go back to the &mi, often poorer than 
before. 

Several movements back-and-forth between city 

and village are not uncommon. Ribererios tend to be 
a very mobile lot; their history has taught them not to 
sink very deep roots. Permanent moves to the cities 
are now more fi«quent as well; these reflect the risks 
of rural life as well as its lack of economic oppor- 
lunities. I'erh.ips ,ui c\ <.n inorc important push is the 
inadequacy, if not nonexistence, of medical, educa- 
tional, and other services in the countryside. Amazo- 
nian towns and cities are now surrounded by sprawl- 
ing shantytowns, which although they often appear 
vibrant arc usually plagued with malnutrition, under- 
and uneniployinenc, illiteracy, poor health, and alco- 
holism — the ilk that drove die villager from his poor 
village. 

The move to the city ius often betrayed the 
dreams of the villagers who hope for a brighter fiiture 
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for themselves and their children. Many ribercfios have 
also concluded (hat they can expect little help from the 
state. In the thinly-pupulated great expanses of rural 
Amazonia, representatives of most branches of gov- 
ernment are rarely seen. Plans for development of Am- 
azonia are usually drawn up by urban dwellers and 
ultimately serve tu benefit urban places. But out of 
considerable distrust and scepticism on the part of ri- 
bercnos and caboclos has, in many cases, arisen not 
despair but rather a determmation to act to help them- 
selves. The previously mentioned Brazilian rubber tap- 
pers' union is one such response to increasing threats 
to a cabocio way of life. In the Peruvian Atnazon, 
ribcrcnos are also coming together in attempts to im- 
prove their lives. An integral part of the programs of 



these organizations is the demand for local control of 
access to local natural resources. The ribcrcno and 
cabocio know that although many of their daily needs 
are met by their farms, without the forest their way 
of life could not continue. 



The pjfticipation of Wil dc Jong in field research in the 
Peruvian Amazon itxd in discussions of ribcrcno resource use 
is gratefully acknowledged. Valuable information and criti- 
cism was also given by Miguel Pinedo-Vasquez and Mario 
Hiraoka. The kindness of the residents of several com- 
munities along the lower Ucayali River is particularly ap- 
preciated. This research was done as part of a cooperative 
agreement with the Instituto dc Invcstigacioncs dc la Ama- 
zonia Peruana. 
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<J Ribcrciios and caboclos produce for their own subsis- 
tence and for the market. A load of plantains has arrived 
in Iqiiitos' busy port. 

Bottom liut: Ribcrcnos use many different forest species 
in nuking their houses. These palm trunks when split 
will be used for flooring and walls. 

Bottom right: In small riverine villages, families tend to 



form early and have many children. A young family 
along the lower Ucayali River. 

The ready, although illegal, market for wildlife in 
Amazonian cities is leading to the depiction of many 
species and to the impoverishment of the rural diet. A 
woman brings caimans for sale in the Iquitos market. 




THE RIVER PEOPLE 
OF MAYNAS 

MIGUEL PINEDO-VASQUEZ 



Peru, as in the majority of Amazonian countries, 
few studies of natural resource u.sc have been done. 
The works that exist are of varying value. Many do 
not reflect the situation as it exists; they arc based 
on approximations, generalities, and misconceptions. 
Most of these reports are w rilten by government func- 
tionaries or technical personnel in the public adminis- 
tration who arc out of touch with the life and needs 
of the rural Amazonian. There arc other studies of 
great value that examine not only the state of natural 
resources but also the risks involved in their misuse. 
Almost none of this mtormation ever reaches the pop- 
ulation that is most concerned, the people of the vast 
Amazonian expanses. Thus, no matter how accurate 
and important they are, such scientific works serve 
largely to further scientific and political debate. 

Perhaps the greatest gap in studies of natural re- 
sources and their use in the Amazon is the almost to- 
tal lack of attention paid to the wishes, needs, and 



plans of the most important users of those resources: 
the farmers, hunters, fishermen, and gatherers in the 
thousands of small settlements throughout Amazonia. 

On behalf of the members of the Fedcracion Cam- 
pesina de Maynas (Small Farmers' Federation of May- 
nas). an organization that represents the rural people 
of the northeastern Peruvian Amazon, I hope to rem- 
edy this situation somewhat by presenting some of the 
ideas and hopes that our organization has for the future 
of the forest and its users. 

For a very long time Amazonians have used the 
riches of their environment for their own subsistence 
and for commerce. In the past commercial use of 
natural resources was almost completely oriented to- 
ward serving the interests of companies tied to foreign 
(largely British) capital. Forest products were har- 
vested with no thought to their conservation, and ex- 
ported with little benefit to the collectors. During this 
era of economic control of the area by outsiders, the 
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popularion of the lowland Peruvian Amazon changed 

greatly. The irTinii^_'r.iti<ni of peoples from outside the 
area led to much cultural and racial mixing, giving ori- 
gin to the population of ribereiios, who now constitute 
die nugoiity of rural inhabitants of the lowlands and 
most of the membership of the Federaci6n Cunpesina. 

The Use of Natural RcacNirce* by 
Preaent-Day RlbereAoe 

Today, the use of natural resources by rihereilo vil- 
lagers still combines subsistence with market participa- 
tion. Methods of extracting forest products are often 
destructive; in few cases are natural resources gathered 
or used in a sustainable fashion. Many important re- 
sources have become scarce, while others such as the 
large Amazonian river turtles and the manatee have 
been almost extinguished. Hunting these animals is 
prohibited by the Peruvian government, but govern- 
ment regulations are almost without effect in many 
areas. The public administration cannot enforce its 
laws, having neither sufficient funds nor personnel. 
The population that suffers most from diis deprada- 
tioii, the riberet'io family, has almost ceased to con- 
sume meat since virtually its only source, forest ani- 
mals, is greatly reduc ed. The siuall number of animals 
that hunters do kill is usually destined for the markets 
of Iqaitos, where demand and prices are high. The 
riberefio villagers have never experienced such scar- 
city of resources: animals were always plentiful and 
fish were caught with little difficulty. The Federadte 
Campesina is uking action to protect the resources 
that are most important to its members: those products 
important in the daily diet ol the rural family. The 
Fcdcracion Campesina has begun to promote in rural 
communities a plan for control of tutoral resouTcea 
by the villagers themselves. Some coimnunities have 
abcady taken an active role in managing the cothas 
(oxbow lakes) in their territories in order to secure 
better fish production, oiliers are begiiuiiiii? to plan 
how to manage and protect the timber-riL:. t rests 
and valuable palm swamp resources located near their 
homes. 

Planning for the Future 

The Pederaddn Campesina. together with the majority 
of other organizations of rural Amazonians (both of 
tribal natives and ribereiios). knows that the only way 
to protect and ensure proper use of natural resources 
is tniough the organized participation of all the scaors 
of society that are involved in resource exploitation 
including, of course, the state. The goal is to transform 
the native and ribereno populations into the protectors 
and stewards of the forests and waters that they know 
and use. Each village will have its community or inter- 
community reserve so that eadi local village can con- 
trd, regulate, and, above all, plan the use of its natural 



resources. Such reserves are not meant to be inviolate 

preserves closed to .ill resource exploitation, but rather 
managed limited-use forests where villagers will be 
able to obtain the daily necessities of lite: meat, thatch* 
fruits, and other products. A few such reserves have 
already been established in the region. 

To aid in the establishment of comnumal reserves, 
the Federacion Campesina helps to get community 
discussion of problems sarted. Villagers are sure to 
have some difficulties maintaining such a reserve. The 
i ederaciun Campesina engages in educauonal cam- 
paigns to make rural dwellers more aware of the im- 
portance of natural resources and their preservation. 
Since its formation, the Federaci6n has been sending 
the Peruvian government its proposals for legislation 
that would more eflectively regulate the ownership 
and use of natural resources. 

The Fcdcraci6n has petitioned the govenunent to 
allow village assemblies to regulate the use of natural 
resources with the particip.ition ot representatives of 
both state and private institutions that arc concerned 
with resource use. Each village first needs information: 

lic>\v far does its territorv extrrul. what resources are 
present \\ ithui that territory and in \\ hat state are they 
found While villagers themselves know about the 
speciiic trees, animals, and fishing spots found in their 
own territories, other legal and technical information 
should be furnished by the state. 

The Federacion Campesina has proposed to the 
government that oversight committees be formed on 
the village level. The members of these committees 
will be the guardians of their reserves and the reporters 
of any infractions, 

There should be periodic evaluations of the state 
of our natural resources, and all sectors of society, 
particularly the rural population, should take part in 
such assessments. Use of natural resources must be 

planned, and for this the orv'.anii'ations of rural peoples, 
such as the Federaci6n Campesina, must be consulted. 
Our members, the ribereiios and tribal natives, know 
those resources. Hie present patterns of using re- 
sources in the Peruvian Amazon are not leading to any 
true and sustained development in the region. Re- 
sources are extracted without any knowledge of or 
concern for how much has been taken, how much 
remains, or what the potential value of the product is. 
In the future any sound use of the resources of the 
Amazonian forest will depend on the organization and 
cooperation of the rural population. 



Convetsatioas with many farmers of the Iquitos area helped 
in putting togedier diis brief paper. I would, however, espe- 
cially like to dunk Miguel Siqueda Enocaisa, the General 
Secretary of the Federacion Campesina dc Maynas, for shar- 
ing his opinkos with me. 
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THE INDONESIAN 

TRANSMIGRANTS 



GLORIA DAVIS 



.ndoncsia, with 170 million people, is the fifth 
most populous narion in the world. More than 100 million of these people live on Java, an bland with 
about 7 pcrcLMit of the nation's \mA Hctwcen tySn and lySfi rhe Indonesian government resettled over 
two million people from the overcrowded inner islands (mainly Java, Madura, Bali, and Lombok) to 
die less densely settled outer islands (primarily Kalimantan, Sulawesi, and Irian Jaya). This program, 
which the Indonesians call tratismij^nitiou . is the largest voluntary, g(^vernment-supported resettlement 
program in the world. Settlement of the outer islands was curtailed in 1986 due to budget constraints 
resulting from declining oil revenues, and virtually all new land clearing was halted. But the trans- 
migration program is not expected to stop completely, and the Spontaneous movement of setders from 
the inner to the outer islands is not likely to cease. 



Since the outer islands of Indonesia are heavily for- 
ested, the scale of recent movement has attracted the 
attention and concern of cnvironmetuahscs; it has also 
generated strong views on both ends ot the devdop- 
ment spectrum. One group claims that sccdcmentson 
llie marginal soils of the outer islands arc unsustain- 
able and paints a picture ot' transmigrants resorting to 
shifting cultivation, destroying forests and wildlife, 
and ultimately abandonii^ their land. Others view 
transmigration as an absolute necessity in the context 
of Java's population problems and portray settlers as 
industrious .igru ultur.ilisis u lio. .ihlunigli pin)r, im- 
prove their own welfare and benetit the regions around 
them. The argument is one of more than academic 
interest since it will help shape future mhi.iI .iiuI en- 
vironmental policy 111 hidonesia. h iransmigiaiion set- 
dements caimot be sustained or if there are other ways 



to produce employment and increase farmer welfare 

that are not now getting full govLTiuneiit ■■Lipport, 
then settlement could or should cease. If new settle- 
ment policies are responsive to pressing social and 
economic problems, if spontaneous migrants will con- 
tinue to move with or without government support, 
and if migrants are only one of many groups placing 
pressure on the forest, then the strategy for protecting 
and conserving foiested land is not cnily diflSnent but 
more urgent. 

The People 

Every migrant has a ditferent story. 

Joko and his wifi^ Mumi had reason for opdmism 

v.Iu'n t!!;'v in.irried iti ],\\.\ )()ko h.u! ;i iiiiuli-grade 
education and was working as a clerk in a small store, 
and Mumi had a certificate to teach grade school. 



A mother from central Javj and her children. The need 
for labor encourages larger families, and the government 
supports active family-planning programs at all transmi- 
gration sites. 



Not all of Java is fcriile. Many migrants are recruited in 
critical areas such as this, where soil fertility is low and 
erosion danger high. Only such undemanding crops as 
manioc will grow here. 




Shortly after they married, however, the store closed, 
Joko lost his job, and Murni was unable to find a 
teaching position. They lived for a year in Joko's fa- 
ther's bouse because Murni's family was too poor to 
help; but when their first child was born they decided 
to join the transmigration program sponsored by the 
Indonesian government. To the outside observer the 
couple remains poor. Their new house in Sumatra is 
small and has only a dirt floor, and their incomes arc 
low, but joko and Mumi believe that their lives have 
improved, joko farms 1.25 hectares (2 acres) and is 
able to meet the subsistence needs of his family from 
his own production. Mumi cams a cash income from 
teaching in the village school, joko. who as a depen- 
dent in his parents* house had no official status in his 
village in Java, is now a member of the village council 
and holds a clerical position, joko and Mumi are look- 
ing forward to the birth of a second child, and they 
would like Murni's parents to join them to help raise 
their family and work the land. 

Pak Pumi was better off than most in java. He 
and his brother farmed slightly more than .5 hectares 
(1.5 acres) of java's rich, irrigated rice land, which 
they inherited from their father. But Pumi had four 
children and his brother had five, and since all children 
(boys and girls) were entitled to inherit equally, it was 
evident that this land could not support the next gen- 
eration. After long discussion, Purni and his family 
decided to join the transmigration program, while his 




brother farmed the land. Purni's family obtains rent 
from his brother, and with this money Purni has al- 
ready acquired a house lot for his eldest son from a 
transmigrant who returned to java due to ill health. 
Purni hopes to establish his second son on another lot 
and turn over his own house to his youngest son. 
When his children are married and settled, he hopes to 
retire in java. 

In Sudarto's household it was his wife who chose 
to move. Yasmin ran a very small store from her 
home, but despaired of advancing financially because 
of constant requests from their relatives for goods on 
credit. She is concerned that her reasons for moving 
will sound selfish, but she is not sorry she moved. In 
Sumatra she has already opened a small food stall in 
her house and is an active trader in the twice-weekly 
market. Sudarto supplements the family income by 
repairing bicycles and appliances, and he has recruited 
a nephew from Java to assist in the cultivation of their 
land. 

Not all migrants are suited to pioneer life. Some 
miss the bustle of Java's crowded villages, while others 
miss their families and friends. For others the difficul- 
ties of the adjustment period are complicated by infer- 
tile soils, sickness, or accident; and some return home. 
But the vast majority of those who move say that their 
lives in Indonesia's outer islands are better than they 
were in Java, and even those who are uncertain are 
reluctant to return home. When asked why they stay. 
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A iransmigraiion settlement in Sulawesi, seen from the air. 





the reason is almost always the same. They have noth- 
ing to go back to m Java, they say, but with land of 
their own, they have hope. 

The Indonesian Transmigration Program 

Ciovcrnment-sponsored programs of land settlement 
began in Indonesia in 1905. In the colonial period 
(through 1942) most of those who moved were settled 
on I hectare (2.5 acres) or less of irrigated land. This 
was sufficient to meet the subsistence needs of the 
original household, but as children grew up and mar- 
ried, their needs placed considerable pressure on the 
land. The Dutch also experimented with programs to 
dram coastal swamps for wet rice production, but these 
cfi'orts remained limited in the colonial period. 

Following World War II and the Indonesian strug- 
gle for itidependence from the Netherlands, the Indo- 
nesian government resumed resettlement, but because 
of shortages of funds, irngation works were often de- 
ferred, and migrants were usually dependent on rain- 
fed (unirrigated) agriculture in the early years. The 
govennnent developed a program to support rain- 
fed food crop production in the 1970s and since then 
most migrants have been settled on rain-fed schemes. 
Since 1978 the government has also expenmented with 
the development of settlements growing cash crops 
such as rubber, oil palm, and sugar. In the third five- 
year plan {1979-S4) nearly 80 percent of sponsored 
migrants were settled on rain-fed schemes, 1 8 percent 



in areas reclaimed from swamps, and 2 percent on cash 
crop schemes; but in 1984 and 1985, about 20 percent 
of families were settled with cash crops. 

To facilitate transmigration, the Indonesian gov- 
ernment identifies land for sponsored settlement and 
ensures that it is free of alternative claims or negotiates 
for its release. Although the government does not pay 
for land, it does pay for the loss of productive trees, 
and local people must agree to release their land before 
it can be used for settlement. The reception of local 
people to transmigration has varied and problems have 
occurred, but historically most outer island residents 
have welcomed settlement because it also brought 
jobs, schools, and clinics; no large-scale movement in 
recent history has occurred with less communal ten- 
sion. With the acceleration of the program, however, 
it has been increasingly difficult to find large areas 
suitable for settlement and there has been increasing 
concern in the international community that local peo- 
ple, particularly those who are isolated and unsophis- 
ticated, may agree to relinquish land even though it is 
not in their best interests to do so. 

Since 1980 the World Bank has supported the 
government's efforts to identify land suitable for ag- 
riculture and to ensure that this land is free of claims 
by local people or by the Indonesian Forestry Depart- 
ment. The government has taken steps to strengthen 
provincial involvement in the selection of sites and to 
improve forums for the redress of grievances in com- 
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Map showing dcsrinations of govern mciu-sponsored 
Cransinigrants. 1950-1984. Percentage of transmigrants 
relocating in each region is indicated. 




pcnsating local people for their land. Many sites inves- 
tigated under the recem World Bank-assisted program 
have been rejected because of conflicting claims on the 
land by local people or by the Department of Forestry. 

Tratisrnigration officials recruit migrants in criti- 
cal (overcrowded and environmentally degraded) ar- 
eas, particularly in Java, but virtually all migrants enlist 
voluntarily, and in recent years more people have ap- 
plied for resettlement than could be moved. Appli- 
cants for government-sponsored settlement are gener- 
ally young couples who arc landless or near-landless 
agricultural laborers with few opportunities in their 
area of origin. These families join the transmigration 
program to obtain land to meet their subsistence needs 
and to provide opportunities for their children. It is 
common for poor families in Java to encourage one or 
two of their grown children to migrate in order to 
avoid further land fragmentation and to explore eco- 
nomic opportunities in the outer islands. If these chil- 
dren arc successful, other family members follow; if 
not. some return home. 

Each government-sponsored family receives i to 
1.25 hectares (2.5 to 3 acres) of cleared land, a small 
wooden house, agricultural inputs (seed, fertilizer) for 
three years, and reserve land of 1 to 2 hectares (2.5 to 
5 acres) for future expansion. Migrants are settled in 
villages of 150 to 500 families in regional settlements 
of 2,000 to 10,000 households; schools, clinics, and 
village facilities are provided. About 10 percent of the 



sites are reserved for local people. Standards arc mod- 
est to keep costs low, and the total government invest- 
ment is about 85,500 per family. Migrants settled with 
two hectares (five acres) of tree crops, a program that 
costs about Si 0,000 per family, are required to repay 
part of the cost through credit schemes. Most spon- 
taneous migrants move to be near family or friends 
and do not receive any government assistance. 

Between 1905 and 1980 about one million people 
were resettled through government-sponsored pro- 
grams. Because oil revenues were growing, the gov- 
ernment accelerated the transmigration program in the 
third five-year plan (1979-84), and during this period 
about 366.000 families (1.8 million people) were set- 
tled; almost double the number moved in all preceding 
years. Between 1984 and 1986 another 1 50,000 families 
(650,000 people) were resettled; after that date the 
program was slowed. Of those who moved since 1950, 
about 65 percent have been sent to Sumatra, the largest 
and best developed of the outer islands, 18 percent to 
Kalimantan, 14 percent 10 Sulawesi, and 3 percent to 
Irian Jaya. 

In addition to sponsored settlers, there has long 
been a spontaneous flow of people moving without 
government support from the inner to the outer is- 
lands. The 1980 census showed that about 7.3 million 
people in the outer islands spoke an inner-island lan- 
guage as their mother tongue. Some were government 
officials, members of the armed forces, and other tcm- 
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Transmigration poster. Potential transmigrants are re- 
niuidcd of the program through public relations initia- 
tives. This poster suggests that farmers can increase their 
standard of living and the welfare of their communities 
through traiumigracion. 



porary residents, but an estimated six million such 
people lived and worked in rural areas. Of these six 
million, about two million were sponsored settlers and 
their descendants, which suggests that the rate of spon- 
taneous movement to sponsored movement is about 
two to one. 

Transmigration generally refers to the flow of 
people from the inner to the outer islands, but some 
outer islands people arc also very mobile. For example, 
the 1980 census showed that over 600,000 Batak and 
Minang people (Sumatra), 500,000 Bugis (Sulawesi), 
and 360,000 Banjaresc (Kalimantan) were in areas 
other than their ethnic homeland. While few in relation 
to the number of Javanese who have moved, this indi- 
cates that about 13 percent of all people speaking these 
outer-island languages have moved in comparison to 
about 7 percent of all Javanese. Bugis from densely 
populated South Sulawesi are particularly active in 
land settlement, especially in tidal swamps. Bugis set- 
tlements in Kalimantan arc described by Andrew 
Vayda later in this chapter. 

Why Does the Indonesian Government 
Support Transmigration? 

One need only visit Java and sec farmers working 
small plots in upper watersheds to understand the emo- 
tional basis and practical need for land settlement. Java 
has twelve million families who derive their main 
source of income from agriculture, and it has only 7 
million hectares (17. 5 million acres) of agricultural 
land. Nearly two-thirds of agricultural households 
own less than .5 hectare (1.25 acres) of land, the size 
of a large suburban yard, and only 4 percent of Java's 
farmers own 2 hectares (5 acres) or more of land. In 
contrast, the average farm in the United States is about 
182 hectares (450 acres) in size. This pressure on the 
land has caused poor families in Java to move onto in- 
creasingly steep slopes, which causes erosion and pre- 
mature siltation of the dams and irrigation canals upon 
which Java's economy depetids. In 1984 average in- 
comes in Java were about S700 per family per year, 
and about 40 percent of the population fell below a 
poverty line estimated at about S540 per family per 
year. 

The outer islands have poorer soils on average 
than Java and Bali and have supported smaller popula- 
tions in the past. As a result, they have gj percent of 
Indonesia's land and about 36 percent of her population 
(34 people/km* versus 685 people/km^ on the inner 
islands). The outer islands also have the major portion 
of Indonesia's natural resources such as oil, coal, and 
timber. As a consequence, land holdings in the prov- 
inces to which most transmigration is taking place 
(Sumatra, Sulawesi, and Kalimantan) are larger and 
household incomes are somewhat higher than in Java, 
averaging about Si, 000 per family per year. In such 
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rL*source-rich provinces as Riau and East Kalimantan, 
which have large oil and timber reserves, average 
household incomes arc higher still. 

Because nearly two million workers enter the 
labor force each year, Indonesia's key development 
objectives are the creation of jobs and alleviation of 
poverty. The country has tackled this problem in a 
number of ways. It has an active and well-fnianced 
family planning program and has made a major thrust 
to improve education. The government has strongly 
supported smallholder agriculture through invest- 
ments in irrigation, fertilizer production, agricultural 
research, and smallholder tree crop development. The 
mechanization of agriculture has been discouraged be- 
cause it means a reduction of jobs. The Indonesian 
government has also encouraged the growth of small- 
scale industries, which have kept pace with domestic 
consumer demand, although the growth of export in- 
dustries has lagged. 

Most programs are successful. Population growth 
in Java has fallen to about 1 . 8 percent per year, a very 
low rate for a country at Indonesia's level of develop- 
ment, and universal primary education has been virtu- 
ally achieved in the last decade. Agricultural produc- 
tion grew at an average rate of 4. i percent per year 
between 1976 and 1985, and Indonesia was able to 
move from the world's largest importer of rice in 1980 
to a position of self-sufficiency in 1985. Rural incomes 
have also increased largely as the result of growth in 
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Migrants in heavily forested areas cut timber from their 
reserve land to add to their incomes. 



A farmer at a transmigration site holds some black soil l> 
in his hand. 



Center: This farm shows a typical, diversified approach. 
Suitable, low-lying areas are planted to rice, other sites 
to perennial crops. 

Bottom: Local people and sponMneous immigrants 
moving in along a new road clear land to plant both an- 
nual food crops and perennials. 




agriculture. Manufacturing is believed to have grown 
by about lo percent pi>r year over the same period, 
and the govertnnctu has recently taken steps to deregu- 
late some aspects of trade atid industry in order to 
improve export trade. 

Even with these mitiatives, however, the number 
of job seekers has outstripped employment oppor- 
tunities, and resettlement has been seen as a measure 
to provide employntent, reduce poverty, and prevent 
unmanageable urbanization. In the third five-year 
plan, the government's stated objectives for transmi- 
gration were to reduce population pressure in the inner 
islands, to raise the living standards of migrants, and 
to promote regional development. Recent programs 
have al.so emphasized the need to incrcise agricultural 
production and reduce environmental degradation in 
the inner islands. 

How Successful Has Transmigration Been? 
The fact that people move voluntarily on government 
programs and that large numbers of people move 
spontaneously provides some evidence that economic 
opportunities are better for migrants in the outer is- 
lands. Just how much better is a matter of dispute, and 
a number of recent studies have made an effort to 
evaluate the transmigration program. 

On the positive side, recent World Bank studies 
indicate that transmigration in the third fivc-ycar plan 
created at least five hundred thousand permanent jobs, 
mainly in agriculture, at a cost of about $3,000 per job. 
Although higher than the cost of employment creation 
in services, this is lower than the cost of creating a 
permanent job in industry (estimated at about Si 0,000 
per job). Much temporary work was generated by the 
settlement process, and it is estimated that nearly one- 
quarter of a million households benefitted from jobs 
created by land development alone. Of public invest- 
ment programs, only temporary rural works programs 
and tree crop development programs generated tnore 
jobs in the plan period. Although sponsored migration 
in the third five-year plan moved only 1.5 percent of 
the inner island population, it relocated almost 15 per- 
cent of those moving into the labor force for the first 
time. 

The evidence also suggests that the lives of most 
migrants have improved. While virtually all migrants 
were below the poverty level while in Java, a recent 
study by the Indonesian Central Bureau of Statistics 
indicates that about half of all settlers in the sample 
were above the poverty line. Less encouraging is the 
fact that agricultural incomes were lower than planned 
and about half of all income, regardless of type of site, 
was from off-farm work. The income study also indi- 
cated that most migrants met their nutritional require- 
ments and were as well off, nutritionally, as either 
inner or outer island residents. Needless to say, largc- 
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SGile transmigration has also had a major impact on 

the regions to which migrants have been sent, increas- 
ing labor, mtrastructurc (roads, schools, hospitals), 
mi agricultural production. 

TlwM adiievements have not been realized with- 
out difficulties and significant problems with the pro- 
gram. Cliiof .inioni', thi sc are tlu' iiu'reasiiit; iliffKuIticN 
of ftnding suitable undamicd land, low incomes from 
agriculture, and low rates of return for some types of 
sites. Theie is also conoem about the large-scale move- 
ment of qiomaneods migrants and about the impact 
of the ptOgf am on Kk.iI people, forests, and wildlife. 
A ntunber of administrative problems have also been 
identified. To reduce diese problems, recent studies 
have recommended that new sottlemciit be slowed and 
that priority be given to the eonsolidation ot existing 
sites to promote sclt-siistaiiiable growth and to raise 
family incomes. These studies have also suggested that 
more be done to channel spontaneous m^rants into 
areas suited for agriculture and that more attention be 
given to social and environmental concerns. 

In response to budget constraints and evidence 
that incomes were heavily dependent on off-farm 
work, the Indonesian government began to reduce the 
scale of the program in For tlie 19R7-KS budget 

year, some families will be settled in areas where land 
has already been deared or where tree crops have been 
established, but no new land clearing is sdieduled. In- 
stead, the government will use available funds to con- 
solidate and upgrade settlements and to improve exist- 
ing production systems. The government is reviewing 
the possil^hies in the future of using transmigration 
to complemen- industrial and regional development 
and of reducing large-scale setdement, particularly in 
forested areas. 

Are Thmsmigntion SetdcoMnts Snttdmble? 

A central question in evaiuatins; fransinit;r.iMiM' is 
whether or not sites on marginal soils can he sustained. 
Several chapters in this book dcscriijc the reasons for 
the low fertihty of tropical soils (heavy rains, leaching 
of organic materiab, and so on) and the resulting 
ch.m^es in the tropical forest and the adjustments its 
human inhabitants have made. Traditional cultivators, 
for example, have typically idkd on shifting cultiva- 
tion to meet their subsistence needs. They dear the 
land and bum trees to provide nutrients for die soil; 
after a year or two the area is no longer cultivated for 
food crops. At that point farmers either establish tree 
crops (fruit trees or rubber) or permit secondary re- 
growth of die original forest. A family may need fif- 
teen to twenty hectares (thirty-five to fifly acres) of 
land to sustain itself on ihi-, basis 

Critics of transmigration often argue that trans- 
migrants wHl not be able to sustain food crop produc- 
tion on one or two hectares (two to five acres) of 



marginal land and suggest as a corollary that migrants 

must eventually engage in widespread shifting cultiva- 
tion, which is ciestructive to the environment, or aban- 
don their sites. Unsuccessful landsetdenienis m Brazil 
have reinforced this view. Javanese and Balinese mi- 
grants, however, have litde access to additional land. 
This history and a combination of cultural, technical, 
and economic factors encourages sedentary rather than 
shifting agriculture. 

It is difHcult for migrants to buy or rent previ- 
ously cultivated land in the outer islands because land 
use is generally under traditional systems ot commu- 
nity control. Outsiders who have pernussion to use 
community land may be subject to ongoing requests 
fri>m clifferem locil prupli.' for compensation, or they 
ma) ha\c their land rcclanued if its value improves, 
[■or this reason many poor people from the inner is- 
lands are reluctant to move unless land is identified by 
die government and security of tenure is guaranteed, 
and sponsored migrants do not generally use land out- 
side the otTiinal settlement area. Even if land is available 
for sale, most migrants arc too poor to purchase it or 
are unable to negotiate oomplkated land registration 
procedures. Because ftndtng unclaimed land is diffi- 
cult, spontaneous settlers often encroach on forest or 
conservation areas and in the aggregate dear large areas 
of forest, although they seldom use the land for exten- 
sive shifting cultivation. 

Traditional shifting cultivators in Indonesia do not 
gener.illy plow or hoe the land. Once they have burned 
the forest litter and have established a clear surface, 
they poke holes in the soU and drop seeds into them. 
When weeds intrude and soil fertility declines, they 
find it easier and more profitable to clear new land than 
to try to eradicate weeds and establish their crops. In 
contrast, Javanese and Balinese, who have a tradibon 
of Ubor^tensive wet rice cultivation, prepare the land 

using hand hoes and plows Rv turtiiTii; the soil on 
small plots of land they are able to prevent the re- 
growth of shrubs and trees and suppress, although not 
entirdy eradicate, invasive weeds and grasses. The 
work is backbreaking and the rewards are meager, but 

cultural tradition, discipline, and necessity often per- 
mit subsistence-level cultivation on parcels ot land that 
are only marginally suited to food crop production. 

The crop yields and incomes of farmers cultivat- 
ing low-fertility fields have benefitted from agricul- 
tural research, new varieties of seeds, and the availabil- 
ity of inorganic fertilucrs. altiiougli the eti'ect of these 
innovations should not be overstated. Today, the stan- 
dard farming system used by migrants involves plant- 
ing com at wide intervals with the first rain, interplant- 
ing rice as the corn matures, and establishing manioc 
in or around the field as the rainy season advances. 
Manioc, a tuberous plant, is left in the field through 
the dry season providing a carbohydrate bank when 
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rice supplies are short. Beans, peanuts, taro, fruit 

trees, and poultry ot cupy tlie liouscloi At^rit iiltiiral 
researchers have idc-ntiticd better varieties ot upland 
rice for distribution, and they encourage the use of 
inorganic fertilizers, which became widdy available in 
tljc outer isLmds in the 1980s; however, farmers use 
these expensive inputs sparingly. 

In sonic areas where soil fertility- is particularly 
low. farmers imitate the strategy of dbe local popula- 
tion and convert their foud crop land to tree crops 
within the first three to live ye.irs. On smallholding.s 
of one hectare (less than three acres) farmers mainly 
plant trees producing edible fruits such as jackfruit, 
durian. and coconut, but on larger holdings they intro- 
duce Mich cash crops as cotTee and cloves. Ciovernnicnt 
programs to assist smallholders to plant two hectares 
(five acies) of rubber and coconut, widi credit for 
planiidg materials and fertilizers, have recently been 
extended to transmigration areas. 

The scale of nngration development has also 
helped sustain recent settlements. Prior to the mid- 
:y7os, most settlements were small (one hundred to 
five hmnlrcJ l.iniilies)". agricultural yields were low, 
and markctini; surpluses was ditlicult. Farmers were 
isolated and liad only liiniied access to ott-I.mn w ork. 
Tliat these commiuiiiics persisted is a tribute to the 
migrants and a testimony to the conditions they left; 

but many farmers were very poor. Recent settlements 
show a different pattern of development. Nearly half 
of family mcome in the larger (two thousand to ten 
thousand fatniiies) communities is derived from off- 
farm work, and this money raises migrant incomes 
above subsistence levels. High levels of non-agricul- 
tural income arc due to the larger size of the com- 
mimities, which permits internal differenriatic^n; to 
wage work associated with site development antl the 
estaMishnieiit of plantation crops; and to new roads, 
u hich permit migrants to move considerable distances 
to tind work. Whereas traditional cultivators, and even 
settlers in the early 1950s, were largely dependent on 
their own crops f<ir survival, migrants today are part 

4>rthe LuL;er lash econonu. . 

1 here are still many outstanding questions about 
the level ai which scttlemenu can be sustained. In 
particular, the concern exists that reductions in the 
i;i>\ ernmeiit's devel<ipmenf budget m.iv reduce otf- 
farin eniploymeiit. increase the lunnbcr of subsisience- 
levcl settlements, and lead migrants to return to Java. 
This prospect has provided a strong argument for fur- 
ther development of existing sites. The evidence to 
date however, lends little support to those who claim 
that settlements cannot be sustained. I here have been 
settlements on marginal soils in the outer islands since 
the 1950s. The rate of departure in the first five years 
is estimated at about 10 percent, which is low for 
movement on this scale; virtually all migrants who 



leave are replaced by spontaneous migrants, and there 

is little evidence of large-scale abandonment of settled 
.sites. Migrants have been moved from, or lett, some 
infertile areas, particularly in swamplands. Unlike Bra^ 
zilian cultivators, who were often provided with 110 
hectares (250 acres) of land or more and lacked the 
labor, capital, or managerial cipacitv to bring this land 
mto production, Indonesian transmigrants arc meeting 
dieir subsistence needs from small plots of land and 
sedentary cultivation. 

Critics of the transmigration program have re- 
cently linked destruction caused by dnfting cultivation 
to the nomadic practices of spontaneous migrants. The 
evidence presented here suggests that this is incorrect, 
particularly in SLimatra where nearly two-dlirds of mi- 
grants have been sent. Indonesian migrants seldom 
engage in shifting cultivation over a large area because 
they have limited access to land. They do encroach 
upon forested land, occupying one to two hectares 
(two to five acres) per family, and sometimes the area 
occupied by sponuneous migrants is so infertile that 
it is abandoned. It would be wrong, however, to chai^ 
actcrizc most new forest settlement as shifting culti- 
vation. Immigrants do not ordinarily put land under 
production on a temporary basis. This is not an ar- 
gument for complacency because both new settle- 
ment and traditional shifting cultivation do seriously 
threaten Indonesia's forested land. 

Impact on Indonesia's Forests 
Indonesia covers about 190 million hecures (47s mil- 
lion acres) and is about one-fifth the size of the United 

States, of this area, an estimated ~< perceiu is under 
shrubs and trees and 60 percent is under closed canopy 
forest. (Some observers teel that encroachment has 
significantly reduced the land under forest cover; these 
figures are now under review by the Indonesian gov- 
ernment.) Indonesia is believed to possess about 10 
percent ot the world's remaining tropical rain forest 
and about half of that remaining fai Asia. The area is 
one of remarkable biological di\;Tsit\ and includes 
some live hundred species ot mammais, tittccn hun- 
dred species of birds, and more than ten thousand 
types of trees. For these reasons Indonesia's forests and 
wildlife have been a focus of httemational interest, and 
serious concern has been expressed about the impact 
of transmigration and other tbrms of agricultural de- 
velopment upon Indonesia's forest reserves. 

Since 1980 the government has cleared some 
650,000 to 750,000 hectares (1.6 to 1.9 million acres) 

of l.iiid ("or sponsored transmigrants, and an adtliiional 
joo.ooo hectares (\.2 million acres) have been allocated 
to migrants and included within the boundaries of set- 
tlements, although not yet cleared. Land-clearing costs 
indicate that the type of vegeution on diis land was 
roughly equally divided between grasslands, scrub and 
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Soon after arriving at a transmigration site, a farmer be- 
gins the task of clearing around his new home. 



High population pressure on land in Java means that 
even the steepest land is cultivated. 




secondary rcgrowth. and ioggcd-ovcr primary forest. 
This means that about 400, ocx) hectares (one million 
acres) of primary forest and an additional 400,000 hect- 
ares of scrub and secondary forest came under the com- 
mand of sponsored migrants in tlic igKos. This is 
somewhat less than 1 percent of the outer-island forest 
areas. If spontaneous migrants brought an equal area 
into production, fK'rhaps 1.5 percent of forested land 
in the outer islands has come under the control of set- 
tlers since 19H0. New plantation development since 
lySo has converted perhaps 100,000 hectares (250,000 
acres) of primary forest and 200,000 hectares (500,000 
acres) of secondary forest and stands of low-quality 
rubber. Thus, even though development programs 
have slowed, nearly two million hectares (five million 
acres) or 2 percent of the forested area in the outer 
islands could potentially be converted to agriculture 
by transmigration and plantation crop development in 
this decade. Of this, somewhat more than h.ilf would 
be ill secondary forest, somewhat less would be in pri- 
mal^- forest. Although lower than many critics allege, 
this is nevertheless a very large number. 

While transmigration and other forms of develop- 
ment have resulted in as much as two million hectares 
(five million acres) of forest lost since 1980, the area 
under shifting cultivation by local people in the outer 
islands is much larger. Recent data indicate that the 
area under cultivation in Kalimantan, for example, is 
on the order of eleven million hectares (twenty-seven 




million acres), about 22 percent of the area. About 2.5 
million hectares of raw land has come under shifting 
cultivation in Kalimantan alone since igXo. In contrast, 
transmigrants to Kalimantan since 19M0 have been allo- 
cated about 200.000 hectares (500,000 acres) of which 
only a portion has been cleared. These figures suggest 
that heavily forested areas in Indonesia are under pres- 
sure mainly from local people and secondarily from 
transniigration and other types of development. 

What Can Be Done? 

The sources of environmental degradation in Indonesia 
are poverty and underdevelopment. Poor families in 
both the inner and outer islands who do not have social 
security or pensions of any type need three or four 
children to ensure family welfare (the labor of children 
is valuable in an agrarian economy). Industry and man- 
ufacturing, beginning from a relatively small base, 
cannot grow at a pace sufficient to absorb two million 
new workers into the labor force each year, and service 
sectors are already overcTowded. Traditional cultiva- 
tors can be expected to expand the area under shifting 
cultivation, and there will be continuing pressure from 
inner island residents to find new land to meet their 
subsistence needs. 

Under the circumstanced, what can be done? First, 
the government must continue to address the root 
causes of poverty with support from developed coun- 
tries. As we have seen, Indonesia is making a broad 
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cttbrt ou this front. Sccoiu). the prodiution systems 
ol" inilitii iimis sin.tllhoUlirs must he iipj^radcil to the 
extent possible and appropriate through the introduc- 
tion of more productive crops (rubber, palm oil, cof- 

i\ v, or iiMiMuit'l. This \MuiKI reduce pressure on the 
iiu.Kt torests from shittiiii; eultivation. Atjroforestry 
(nnxed tree and crop systems) may also h>ive m\ imr i- 
tant role in upgrading production. Third, since laud 
hunger on the part of local people .uid spontaneous 
migrants to the outer isLuids is likely lo loiitimic. 
underused but previousl\ i ultiv.ited land should be 

identified and made av.r.l il K lo both local culdvatots 
and transmigrants. To do diis, the government must 
find ways to permit smallholders to buy undenised 

land from people who wish to sell, provide adequate 
credit for land purchase; and siniplity land-regtstradon 
procedures. Fourth, and perhaps most painful to en- 
vironmentalists, some areas suited for agriculture must 
be earmarked for ciearinij whether forested or not. Fi- 
nally, those areas not suited to agriculture ,ind not 
already under shifting cultivation must be rigorously 
and rapidly protected. 

Mapping carried out recently in .issoci.uion with 
the transmigration progr.nn has significantly inipro\cd 
our knowledge of iliosc ireas in the outer islands that 
are suited to agriculture. Some of those areas should 



be earmarked for settlement Jby local smallholders and 
spont.uieous migrants from both the inner .md outer 
islands, people who would otherwise encroach on 
areas that should be preserved under forest cover. At 
the same time, a major effort is needed to demarcate 
areas that should be saved for watershed protection, 
timber produaion, and conservation purposes. Indo- 
nesia, a poor country, cannot be expected to bear on 
its own the cost of preserving ecosystems of value to 
the world. A major international effort is needed to 
identity lugh-priority areas lor watershed proti. i. tion 
and for the conservation of wildlife and to pios ; it the 
funds to set aside and protect them. To argue that all 
forest should be preserved and that all agricultural 
evp.insion nase is to place a burditi on less-tie v eloped 
countries that could not be sustained in developed 
ones. Instcid. to recognize die need for development 
is to identity the strongest possible argument for paral- 
lel programs for environmental protection. 



Research for this paper was carried out in cooperation with 
the IndoncM.iii Ministry of Tr,insniipration. the Central 
Itiin.ui of Stadsncs (HI'S), and the Nanunal Coordinating 
liody tor Surveys and Mapping (Bakusurtanal). The help 
iikI assistance of Indonesian colleagues and officials is grat^ 
fully acknowledged. 



BUGIS MIGRA l lON I O 
KALIMANTAN FORESTS 
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T 

he Bugis people, whose homelands arc in the 
southwestern part of the Indonesian island of Sulawesi 

(Celebes), have sailed and traded tlirou,'hout mari- 
time Southeast Asia since the early si.xteenth century. 
This has gained them a widespread reputadoti as rov- 
ing adventurers. Many Bugis, however, remained at 
home to lead the settled lives of farmers. The trading 
and sailing are noteworthy not because they show any 
general love of inoveineiit among the Bugis, but rather 
because these activities established networks along 
which information about opportunities in other lands 
could flow back to potential migrants among the Bugis 
in Sul iw esi. 

As part of a project to identify and evaluate factors 
contribudng to deforestadon in the Indonesian prov- 
ince of East K.ilimantan on the island of Borneo, a 
U.S. -Indonesian research team studied migrant Bugis 
farmers in East Kalimantan's Loa Janan district. In a 



twenty-year period these migrants converted 1,170 
hectares (473 acres) of lowland tropical forest to plan- 
tations of pepper [I'ipcr iiitinnn). What had brought 
ihein to the iorests of Loa Janan? 

The pioneer Bugis pepper farmers of the district 
had previously cleared forests and grown pepper near 
the East Kalimantan coastal town of Muara Badak. 
They had moved to Muara Badak in the early lysos 
to escape disturb.inres cmscd by a rebelli<»n in South 
Sulawesi, in the early it^ios the rebellion was still go- 
ing on in the Bugis homelands, and the plantations at 
Muara Badak were becoming unprofitable because of 
declining pepper yields ,'\t tiie same time construction 
had begun in Loa Janan on East Kalimantan's main 
road. Thus the Bugis found conditions piopidous and 
practical for moving to Loa Janan. 

The rebellion ended in 1965 and it became safe for 
Loa Janan pepper &rmers to visit dieir tdatives in 
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South Sulawesi. Just emerging from years of privation, 
these relatives and other friends were attracted by the 
wealth the migrants displayed, the gifts they brought, 
and the stories they told of opportanities at Loa Janan. 

Many Biigis who had suffered tlirough the rebellion 
now lacked the capital and eiiuiptnent to restore their 
Delected rice fields to full production and decided it 
was worth sedcing a better life in East Kalimantan. As 
a consequence, a new wave of migrations occurred, 
impelled this rime by prospects of social and economic 
advantage or advancement rather tlian by the fear and 
insecurity that had driven earlier migrants to Muara 
Badak. The cost of the trip was relatively low, so 
starting a new life at Loa Janan not only held the 
promise ol greater rewards but. for some, coidd also 
be cheaper and easier than reconstruction at home. 

Developments in the tgyos enhanced the attrac- 
tiveness of Loa Janan. even when the effects of the re- 
bellion were no longer being felt in South Sulawesi. 
As the numbers of Bugis in Loa Janan increased, they 
built more schools and mosques; new migrants could 
thus find comfort in a community life similar to the 
one they had left in South Sulaw esi. (Converting forest 
to pepper plantations became easier when tmiber com- 
panies began their operations in Loa Janan in 1969. 
Later migrants could use logging roads to reach the 
forest, and they found the forest easier to clear because 

the logging companies had alrf.uK renu>\ ed some of 
the biggest trees. In iy76 transport was also eased by 
die long-delayed completion of the main i£ast Kali- 
mantan road. Thereafter at least twenty Bugis settlers 
arrived each mondi. By 1980 Loa Janan had about 
eight hundred pepper-farming Hugis families compris- 
ing a total of approximately three thousand people. 

The Bugis farmers in I.oa Janan cle.ired forest 
areas by slashing imdcrbrush with bush luiivcs and 
felling the larger trees with axes or chainsaws. They 
kept some timber for use as house-building materials, 
firewood, and support stakes for pepper vines, but 
they left most of the cleared vc^getation to dry in the 
sun and then burned it. The resulting ash provided 
nutrients critical for farming in the otherwise poor 
soils of Loa janan. 

To plant rice, the men made holes in the ash- 
covered ground with long dibbling sticks, and the 
women sowed the seed. A few tarmers planted corn, 
but most, regarding nee as their staple, made that their 
first crop. Rice was used for their own subsistence as 
well as for sale. 

After a wofA! harvest, firmers converted most of 
tlie area pi antCn tn rite lo pepper pl.iniafions Some- 
times they planted a sniali portion m nee tor a second 
year of subsistence while waiting for income from the 
pepper, which takes about three years to develop a 
substantial yield. 



Some migrants also planted fruit trees such as 
jackiniit. durian. r.uiibutan. and mango. Although 
plantmg these trees might be regarded as estabhshing 
a daim for permanent rights to the land, the Bugis 
migrants 10 Loa lanan apparentlv were not concerned 
with owning land in the migr.ition area. Interviews 
with local government officials and the pepper farmers 
themselves revealed that few Bugis intended to apply 
for government certificates of land <jwnership. The 
slowness and expense of the certification process and 
the tear of liaviiig to pay ta.xes discouraged tlie farmers. 
The substantial erosion and depletion of soil nutrients 
caused by their farming also suggest that the migrants 
cared little about long-term ownership of the land. 
These tarmers must inn be contused with other peasant 
farmers who. being dependent on local resources and 
having little opportuni^ to move on, try hard to avoid 
dest'.oying those resources. 

Tfie Bugis migrants in liist Kalnnantan have 
always had access to eitiur --latable pninary or 
logged-over forest when old plantations were to be 
abandoned. But some said that if suitable lands for 
development of new pepper plantations were to be- 
come ditticult to obtain, they would move to newlv 
opening frontiers in Central and Southeast Sulawesi to 
plant cloves, cashews, or oil palm, rather than find 
ways to reuse old land. 

Our findings on Bugis migration .md larul use 
have imphcations for torest-protcction programs and 
future toad building in areas like Loa janan. Since 
these programs are Ukcly to be more successful if they 
are directed toward controlling rather than completely 
stopping forest clearance and senlenient, bugis mi- 
grants might have a role as developers of butter zones 
along the roads; that is, they couUI cultivate stricdy 
delimited bands of land along the roads and thus keep 
illicit timber cutters and other destmcrive elements out 
of the forests. Recommending Bugis migrants fortius 
role are the rapidity with which they can move to new 

areas and their ability to transform them into planu- 

tions and settlements at no expense to the government. 

On the negative side is their limited concern with land 
t oiisiTwuion. Inii ilus louKl he i Dunteracti'd In gov- 
ernment incentives to promote erosion control by the 
farmers. 



1 (;ratet'ully acknowledge the parcicipatioa of Ahmad Sahur 
of Hasanuddin University in the East Kalimantan research. 
This report intorporates material from two articles that pro- 
vide adtiitional iitt.iils: V'avd.i, A. f , iiui .Mini.td S.ihur. 
I'jSs, "Forest C le.uing aiul I'epjHr f-ariniiii; by Itticiv Mi- 
grants 111 East Kjliniaiitaii: Antceedenls and Iiiip.Kt. ' h:- 
Jotitiiii v_t-i 10 and V'ayda, A. P., lyH-, "Selt-Managed 
Land ( Ailoni^atioii in Indonesia" in Community Miinaifcmeni: 
Atum hxperietue and Penptaives, D. C. Korten, ed.. West 
Hanfbrd, CT: Kunurian Press. 
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FOLLOWINC; 

11 IF. AMAZONIAN 
ilK.HWAYS 



EMILIO F. MORAN 




lie ^rc.u Atiiazonian forests, unknown, un- 
mapped, and roadless, offered some safety to indigenous people tor much of the post-Columbian era. 
They couldn't protea most groups from devastation by Western diseases — ^first in the sixteenth century 
and again in the past two decades — but most Europe.ins didn't venture much beyond the major rivers. 
That era has ended. The forests are no longer beyond short period of the rubber boom in the late nineteenth 



the reach of national policy and the desire for land 

of modern Brazilians, Peruvians, Holivians, Ecuador- 
ians, Colombians, and Venezuelans. As one flies over 
the vast Amazon basin, diere is increasing evidence 

of human settlement. The communities one sees are 
rarely inhabited only bv native Amazonians. Increas- 
ingly tili'V .iri' pl.iiiiiiil .iiui NpoiiMiKous ccscttlcnR-tlt 

schemes promoted by initnstries of rural develop- 
ment, agriculture, and planning. Unlike native vil- 
lages, which seemed to blend with the forest and the 
river, the new settlenients stand out dranutically 
against tiie lush tireeniiess around rhcin. The new 
settlers remove ail vegetation and push the forest back 
from their homes as if it were an enemy. They put 

thtir hiiuscs .ilmiii; Iiii^liwavs built by iialioiia! govern- 
ments intent on reaehing tiie vast interior and linknig 
this l ist trontuT lo the rest of the nation. Of all the 
countries in South America, Brazil has been most not- 
able for the scale of its resettlement schemes and its 
success in building highways crisscrossmg the Amazon 
basin. 

Massive immigration iino the Amazon had previ- 
ously occurred but had not been sustained. During a 



century, when the lust for wealth led many adventur- 
ers to seek Indian labor in the search for rubber trees 
growing wild in the forest, perhaps three hundred 
diousand Brazilians came into the great forests. 

Peruvians, Brazihans, Bohvians, Ecuadorians, 
Venezuelans, and Colombians were lured into the 
.'\ni,i7on durini: th.it era, Some remained to form the 
fascmatitig regional cultures of the Amazon, combin- 
ing indigenous methods of subsutcnce and resource 
use with elements of European culture. These regional 
groups, referred to as rihereiios in Peru and as cahoclos 
in Brazil, have been little studied. 

Following the discovery of oil in the Ecuadorian 
Amazon and die efforts of many ootmtries after World 
War II to develop their natural and human resources, 
governments begati to build roads into the Amazon in 
an effort to ijain .u iess to the presumed riches of the 
mythical HI Dorado. This process began in Peru with 
the construction of the Peripheral Jungle Highway 
{CiitiTtcrii .\/ijr(;;((ii/ cU- La Svtva). Because of the steep- 
ness ol the terram east of the Andes, progress was 
slow. As these roads u ere built, concern rose over the 
potential economic and military role each nation might 
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The construction of a network of highways in the Bra- 
zilian Amazon has attracted new settlers into tlie region. 
A road crew pushes through a Brazilian rain forest. 



Bottom: Upon arrival, new settlers, like this fainily in 
the Brazilian state of Koiidunia. put up temporary shel- 
ters using local materials. Many settlers come from dis- 
tant regions such as southern Brazil and are second or 
third generation ininiigrants from Cierniany or Italy. 
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play in the region. Each nation grew restless about the 
efforts of the others to gain access to these lands of 
promise and mystery. 

The military-controlled presidency of Brazil an- 
nounced in 1970 that Brazil would undertake a Pro- 
gram of National Integration (pin). Such a program 
would be begun with a network of highways going 
cast-west and north-south across the vast Amazon 
forests. It would be accompanied by settlement proj- 
ects promoted by the federal government with con- 
siderable investment in developing infrastructure and 
services for the newcomers. 

That the roads were indeed built, that people were 
resettled, and that the region stopped being totally 
unfamiliar to national citizens surprised observers of 
the Latin American scene. Although the unrealistic 
government resettlement goals were not achieved, 
there has been a steady inflow of settlers hoping to 
make the necessary adjustments to life in the rain 
forests. 

Who Were the Settlers? 

The settlers who came to the Transamazon Resettle- 
ment Scheme were neither the ones the government 
plans envisioned nor the ones that usually characterize 
spontaneous migrations. The government intended to 
attract 75 percent of settlers from the drought-stricken 
northeastern section of Brazil. To achieve this regional 



III the last two decades, highways have largely replaced 
rivers as the avciiucs of access for sctdcrs in the Amazon 
forest. Along the new roads, new peoples, technologies, 
and diseases have streamed into the Amazon basin. 



preference, selection criteria gave overwhelming pref- 
erence to applicants with large families, assuming that 
most of these would come from the northeast, since 
that area is overpopulated relative to the rest of the 
country. Using household size to determine selection, 
rather than region of origin, resulted in a much smaller 
representation (only about 30 percent) of northcast- 
emers than was projected. 

Nor did the group resemble most spontaneous 
migrants. These are predominantly young families 
with slightly higher literacy rates than the general pop- 
ulation. They usually visit the area in advance of the 
migration and send males ahead of the rest of the 
household. Because the government was intent on 
bringing as many as one hundred thousand families in 
the first five years, it undertook the task of flying 
families into the Amazon, bypassing the fundamental 
process of self-selection. Thus, the final composition 
of the population included many families that in more 
normal circumstances may have never undertaken such 
a risky, long-distance move. It included many people 
with little agricultural background and large families 
with older heads of households. And it included an 
unplaimed 30 percent group of Amazonian peasants — 
descendants of rubber boom and World War II waves 
of migrants who moved from riverine locations to 
claim land along the new highways. The government 
ignored their presence but permitted their claims to 
land. 

The migrants that came to occupy the govem- 
tnent-built communities along with Brazilian Trans- 
amazon Highway represented a diverse group with 
respect to experience as well as homeland. Forty per- 
cent had either owned or managed the land they 
worked before coming to the Amazon, whereas the 
other 60 fKrrccnt had worked for others as carpenters, 
electricians, masons, drivers, plumbers, teachers, soap 
makers, rice farmers, cowboys, irrigation farmers, and 
any combination of these occupations. On average, 
families had moved more than five times before com- 
ing to this new area and some households had moved 
as often as twenty times, a common phenomenon 
in inflation-ridden and territorially ever-expanding 
Brazil. 

To 70 percent of the newcomers, the land was 
unfamiliar. The 30 percent from the northeast were 
most aware of the contrast between their arid land 
and the lush evergreen forest. Those from arid areas 
seemed satisfied to know that there was plenty of water 
in the Amazon and asked few other questions. Conse- 
quently some of them presumed that the tall forests 
and abundant water meant that all the soils were rich. 
The 25 percent from southern Brazil noticed differ- 
ences between the relatively homogeneous pine forests 
of Parana, planted since the 1950s in coffee plantations, 
and the heterogeneous tropical forest. They assumed 
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Rainforest highways of the Btasilian Amazon. 




forests of Altainira giant buttressed trees were asso- 
ciated with poor, rather than fertile, soils I "he i > pi-r- 
oent from the savannas of central Brazil found the 
Amazon attractive because they assumed their catde 

would suffer less from •.c.isnti.il Jroueht. Fewer errors 
in soil selection \v cic made by thl^ i^iniip since the soils 
of central lira/il were similar to those of the Atnazon. 

The newcomers did not recognize the trees, the 
soils, or even the animals they found in their new land, 
but thcv were slow to ask advice troni their Ania- 
ZOinan neighbors. At first, liit.il Anu/oiiians were 
branded as poor farmers, more concerned with hunt- 
ing and foraging from the forest than with cultivating 
their land. This simplistic view was slow to die until 
repeated superior liar\esis hv the Ani.i/oni.ms led to 
interactions, mutual respect, and eventually uiterniar- 
riage. TTie local Amazonian cabuclos used the vegeta- 
tion to identify less add soils with high levels of phos- 
phorus, potassium, and organic matter in an area 
dominated by .ii idie, low -nutrient soils. In the early 
years, crop yields per acre and per hour of labor were 
higher on the farms of Aimzontans than on those of 
most newcomers. Amazonians were also more open 
to new technology than their neighbors from other 
areas, particularly in the use of chainsaws to clear 
forest. Amazonians cleared less forest per year than 
newcomers, but they cultivated more of the land that 
they cleared. It was not uncommon for new immi- 



grants to clear ten hectares (twenty-five acres) but plant 
only four to five hectares (ten to twelve acres) because 
the land had not adequately burned or bee.iuse the 
labor of weeding large fields had btx-n underestimated. 
In part such practice was a result of credit policies, 

which favored felliiii; forest for .it;rKiiItiire .ind dis- 
couraged other tarm investments (tarm buildings, pro- 
cessing equipment, tools, fencing, draught animals) 
and longer-term land use. Gradually, newcomers have 
learned to clear smaller fields, to manage diem inten- 
sivel\ . ti^ rcK' more on m.uuoc ,ind bananas .ind less 
on Corn and beans. They have learned to hunt near 
fruiting trees and to use more forest resources for food 
and fiber. 

The Policy EnvirontiMnt of New Land 

Settlement 

The bureaucratic struecnres tli.u promoted Amazon 
settlement proved incapable of responding to the needs 
of the migrant population. Because Brazilian burcau- 

cr.u y is charactertii!! ill'. 1 1 iitr,ili/ed, pl.mning was far 
removed troin, and unresponsive to, the re.ilities of 

die new setders. Local-level managers were un.ible to 
adjust programs in response to imexpected problems. 
Thus, when one local manager found soils that were 

too poor to cultivate .uui th.u did not match his pre- 
liminary map, he requested that the rate at which mi- 
grants arrived be reduced. This would have given him 
time to adjust the settlement of farmers to the patterns 
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of initial soil fertility. Central planners ignored his 

rcqiu'st; the high pace of immigration forced hini to 
place tarmcrs on any available piece uf land picked 
fifom the map wiihout regard for soil quality or other 
environmental problems. 

As a result, many fanners took out substantial 
b.ink loans but were unable to produce on the soriic- 
timcs infertile soils. When the bank refused to cancel 
their debts, the farmers were unable to farm and unable 
to move for lack of credit at the bank. Many of the 
problems farmers faced in the Amazon forest were due 
to institutional malfunction. In fact, the tarnurs \s lio 
largely ignored government directives and who relied 
upon their own or local expertise did far better. The 
Transani.izon Resettlement Scln-mf, like most other 
tropicil rain-forest development projects. \vas under- 
taken witlHMit die benefit of feasibility- studies, ecolog- 
ical surveys, or other preliminary studies that would 
have permitted timely policy changes. It was adminis- 
tiTL tl \\ ithout enough bureaucratic flexibility to permit 
adjustment or abandonment of plans if field experience 
proved them flawed. 

Strategies that Worked 

The most successful newcomers to the Amazon rain 
forest were those who sought advice iVom local ca- 
bodos. These were the newcomers with management 
experience who recognized th.it they did not know 
what worked in the new area and who recognized that 
the technical personnel appomted to help them were 
as inexperienced in farming the rain forest as they 
were. 

Whereas the s;ovcrnment agencies promoted (and 
gave credit for) the production of rice, corn, and beans, 
die better managers diversified their production by 
plantu^ manioc, peanuts, and tobacco, and converted 
their com into pork and chicken, which were scarce 

in the local markets. Those who didn't, suffered. Since 
the msyority of the newcomers responded to the gov- 
enmient incendvcs, there was a harvest-time ovcrsup- 
ply of rice and com and subsequent low prices. Bean 
production was extremely low in all years due to plant 
diseases. But manioc, the traditional Amazonian crop, 
could be made into flour, thereby providing a steady 
cash flow. Since it was relatively scarce, it fetched 
a prime price. Tobacco production required consider- 
able expertise but v\as a crop that had a cash value 
that far exceeded those ot" the three prtiinoteil c rops 
and could be produced on relatively small areas of 
land. Diversified subsistence production was cmnmon 
among the more successful housdiolds during the 
early frontier period since cash requirements were 
therein reduced. 

Many successful newcomers also took wage- 
paying jobs. Frontiers everywhere have a scarcity of 
labor, particularly skilled labor, so wages tend to 



be high. Since die government often is prepared to 

spend money building offices, scfaools, and other infra- 
structure, even poorly trained carpenters, electricians, 
plumbers, and others can cam top dollar in a frontier 
area. Hardly any fronder immigrant does well in the 
early years widiout this inflow of cash. Non&rm 
jobs may also buy time for settlers to learn about the 
new environment and farming practices. Migrants to 
the 1 ransamazon Resettlement Sdieme helped buikl 
roads, schools, and houses for government-planned 
settlements. They drove ambulances and built fences 
tor those with some initial capital. The children of 
many farm households worked at experimental sta- 
tions as office personnel and even as teachers m local 
primarv scliotil-,, A honst-hold without at leas; one 
wage earner genet ally did not persist m the area lor 
more than one or two years. Most households had two 
or more members who worked a substantial portion 
of the year for others. 

A third strategy that worked well was to adjust 
the work load to the amount of available household 
labor, rather than rely on bank credit and hired hands. 
Thus, households with few able-bodied workers were 
more successful raising cattle, whereas larger house- 
holds coultl pursue labor-intensive activities like to- 
bacco curing, horticulture, and service activities like 
general stores and transportation. 

A fourth survival strategy was marriage. Early 
successful households were joined by marriage to other 
successful families. In the new town or at^rovila that I 
studied in 1972-74, the more productive households 
established bonds of godparenthood and marriage and 
maintained these ties by frequent visits. This, as it 
were, solidified the accomplishnienls of the families 
and assured continuity in their control of important 
resources. Poor households, by contrast, intermarried 
with other poor household^ and were rarely able to 
make an advantageous marriage. 

Marriage is an especially important event in agrar- 
ian societies since land is inherited and family ties are 
powerful mechanisms for social mobility and stability. 
Where marriage involved a government civil servant 
and a farmer's daughter, the bride's family acquired a 
stable salary, education for the children, and even an 
escape from the hard life of the fiurm. Depending on 
the level of the bureaucratic position, it might provide 
preferential access to government resources. In other 
lases, the marriage nt .111 Am.i/oni.m cabocio to a new- 
comer joined environmental familiarity with experi- 
ence in urban bureaucradc inatitutians, ofien a success- 
ful combination in a developh^ agrarian setting. 

The Amazon Frontier in the 1980s 
Returning a decade later to this Transamazonian High- 
way ftonder was eyeH>pening. The town I had known 
well and diat served the oolonizadtm area had grown 
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This recent settler in Kondonii, like most migrants, 
looks to the future with hope, antic'ip:iting economic and 
social advancements for herself and her children. 



in population from fifteen hundred to ten thousand 
between 1970 and 1974. By 19S4 the town had fifty 
thousand inhabitants and boasted j modern airport 
that rivaled larger communities in the U.S. Well over 
70 percent of the original population was still in the 
area, although not necessarily on the land. After eight 
to ten years, many migrants had sold their land at a 
substantial profit, bought houses in town, and re- 
turned to working for wages as they had done before 
coming to the frontier. They were satisfied with their 
wages and new lives, even if they expressed some 
regret at having sold their land. Others had moved 
from government-built coniiminiiies that had marked 
the early years of settlement to their own land and 
self-built homes. They were happier with their new 
homes since they were more conveniently located near 
crops and animals. 

The better farmers continued the practices dis- 
cussed earlier, although activities shifted as children 
married and left home. Some had developed beauti- 
ful and successful cocoa plantations of twenty hect- 
ares (fifty acres), with their own fermentation vats 
and drying systems. Others had acquired mechanical 
equipment so that they could offer threshing services. 
Those who had encouraged their children to work for 
wages and to study at night could now see their chil- 
dren working in town in the government civil service. 

There are also the tales of sorrow of any human 
population. The favorite son of one promising farmer 
experienced a devastating, paralysing accident, which 
drained the family resources and eventually meant 
abandoning the farm to place the now paraplegic 
son closer to medical facilities and comfort Another 
farmer had built up a beautiful farm and orchard only 
to be shot in the back by another farmer. The widow 
and daughters were left bitter and alone in a frontier 
that they had not wanted to come to and in which they 
stayed now in memory of the husband and father who 
had died trying to conquer it. 

The frontier is full of similar heartrending stories 
of individuals seeking opportunity in an environment 
filled with danger. At any one time over 20 percent of 
the settler population had malaria. Although it killed 
mostly infants, in low-lying areas it debilitated the 
population and sapped their ability to work. High 
rates of infant and child mortality were caused primar- 
ily by gastro-intestinal diseases leading to dehydration. 
Stingrays affected fewer people but their stings could 
lead to festering wounds that took months to heal. 
Venomous snakes, giant stinging ants, and disease- 
carrying black flies (Simuliuin) made agricultural work 
unpleasant and often dangerous. But all of these dan- 
gers paled in comparison to the danger that man rep- 
resented. The biggest cause of noninfant death was 
accidental trauma, primarily automobile crashes and 
falling trees during land clearing. 




Other Experiences in the South 
American Forests 

The focus of attention in Brazilian resettlement for the 
past decade has been the formidable migrations into 
Rondonia, and more recently into Acre. Rondonia has 
some sizable patches of good soils, although these arc 
intermixed with even larger infertile areas. Because of 
its good resources for agriculture, the area received 
early attention and is already a significant producer 
of cocoa, coffee, and especially timber. Unlike the 
Transamazon Resettlement Scheme, less emphasis was 
placed on fixed settlement programs, although the 
state did determine the configuration of lots, which, 
like those in the Transamazon, were often drawn with- 
out regard for the suitability of the land for agriculture. 
More emphasis was placed on road construction and 
maintenance. World Bank loans were obtained to pave 
a major highway across the central plateau of Bra- 
zil. Rondonia's heartland, and another road extended 
it to the second largest city in the Amazon, Maiiaus. 
Clearly, lessons were learned in the Transamazon Re- 
settlement Scheme, but many assumptions and errors 
persist as well. Presumptions about the superiority of 
southern Brazilian farmers continue to be used in 
promoting resettlement and in offering credit. The 
failure to incorporate local knowletlge ot resource use 
persists. The presence of good soils has not compen- 
sated for the low yields on acidic, low-nutnent areas; 
whole settlements, like the Sidney Ciirao Projert. tailed 
when planners presumed that all soils in Rondonia had 
equally high agricultural potential. Deforestation is 
proceeding at a devastating rate. As recently as two 
years ago 3 percent of the state had been cleared of its 
forest for timber and for the temporary fields of mi- 
grant shifting cultivators. More recent figures put de^ 
forestation at 1 5 percent of the state. 

I'he Brazilian experience is mirrored in other na- 
tions with Amazonian territories. In the Andean coun- 
tries, migration has been from the highlands into the 
seh'j j/fii, or mid-elevation rain forest. These popula- 
tions also follow the agncultural methods learned in 
their homelands rather than adopt local practices, and 
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Building » road chrough 
the rain forest frequently 
attracts spontaneous set- 
tlers and leads to extensive 
and unplanned deforesta- 
tion. Shifting cultivators 
Itave cleared their fields 
along a road iii edsteni 
Brazil. 




Center; Communities of 
government-sponsored mi- 
grants, unlike villages of 
native Amazonuns, stand 
out. rather than blend with 
their surroundings. An 
early community "Agro- 
vila Abraham Lincoln" 
along (he Transamazoii 
( lighway in Brazil. 

Bottom; The planned 
communities along the 
Transamazon Highway, 
known as agrot'ilas, were 
built to a standard con- 
figuration. Equal rows of 
sixteen flat-roofed houses 
are arranged in a U-shape 
around a square cleared of 
vegetation. 
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stereotyping of local Amuonians. common in Brazil, 
has had its equivalents in the Andean nations, bi con- 
trast to BraziHans, migrants from the highlands more 

commonly retain sin.ill l.nul parcels in tlicir homelands 
and continue to work both areas. In both the Andean 
countries and Brazil, government policies have ex- 
ploited the rain forests to solve foreign exchange prob- 
lems rather than develop the areas accordmg to their 
own particular natural and Innn.u) resources. For ex- 
ample, prices rarely favor producers, credit is not made 
available in timely fashion, and development projects 
arc based on faulty data As i n-sitlt, settlers' efforts in 
both production and marketing often go unrewarded. 

Agriculture, even major commercial production, 
need not be a failure in Amazonia. Lowland Amazo- 
nian rice production has made both Bolivia and Peru 
self-sufficient in tliis crop in less than a decade. Sur- 
plus production is now supporting rice-based beer in- 
dustries that provide new forms of employment to 
niral Anuionians. In Brazil, Japanese immigrants have 
been successftil in producing black pepper, and dris 
profitable e.vperience has been borrowed elsewhere 
although with mixed success. Both coffee and black 
pepper offer a solution to one of the most serious 
disadvantages of lowland Amazonian agriculture — the 
high cost of transportation. By marketing low-volume 
and low-weight crops of high market value, producers 
arc more likely to be competitive. 

Groups such as the Japanese in Brazil and the 

Mcnnonites in Bolivi.i ;in- liviin: jiroof that farming 
the ram torests does not always resuh m disappoint- 
ment and poverty. These two groups have been suc- 
cessful because they combined initial capital, technical 
expertise, comnranity organizaticm for production and 
marketing, and a nurturing attifiulc towards the land. 
The Japanese inieiisively manage crops that do not 
require continual clearing of forest but instead thrive 
in well-tended small fields. The Mennonites have op- 
erated on a larger scale but have chosen relatively flat 

areas of the Amazon with considerable initial soil fer- 
tility. A substantial initial capital investment has al- 
lowed them to effectively deal with constraints. Their 
community organization and attitude to production 
has made them major regional suppliers within a brief 
period of time. 

Since they empliasi/e national goals, development 
plans rarely address the need for producers to meet 
regional demand for a broad array of products that 
ocHikl serve as Ae basis for seasonal, labor-intensive, 
regional industries. Without such development the re- 
gion will not develop and its people will continue to 
experience the winds and fortunes of unpredictable 
external markets. For example, the Amazon is capable 
of producing soybeans, com, molasses, sorghum, and 
manioc chips — the major components ot animal feeds 
Regional production of animal feeds would reduce the 



costs of importing these items, increase mi: Id and 
quality, and provide needed employment. Harvest of 
diverse Amazonian fruits could provide a high-value 

cottage industry in canning, drying, juice concentrates, 
or preserves, and the development of new markets. 

Why are these regional industries slow to develop? 
In part, lack of appreciation of many forest products 
in urban centers means that demand must be devel- 
oped In addition, neither the traditional nor newly 
settling populations have the skills or the knowledge 
necessary to establish the industries. Interest and en- 
thusiasm tor m.irkcting loc.il products in regional, na- 
tional, and even international markets abound among 
local producers. What is lacking is the knowledge of 
how to make the connection, how to market these 
new products. Anuoonian farmers are all too aware of 
the efforts of others to exploit their labor and to lead 
them along lines of production that assure only con- 
tinuous poverty and dependency. 

What is needed* then* is enlightened leadership, 
one that believes that the resources of the rain forest 

should first benefit the people who have chosen to live 
there and only secondarily those outside. Such a phi- 
losophy, which apparently runs contrary to the orgatu- 
zation of highly stratified societies, would be the surest 
guarantee that the people of the rain forest would ben- 
efit firom their l.iVior .uul that thi- rest of us will benefit 

as well from their enterprise and knowledge. 

The route taken will depend upon the choices 

ni.ide in e.it h ( (luntrv .iiii! the internalional bailks. 
It is at tins level that decisions lead either to the de- 
velopment of local products and industries, to regional 
diversification, and to the creation of new markets 
based on now un&miliar products or to the produedon 
(>f crops tli.it .issiire the impoverishment of the region 
and its people. The ^tory ot the resettled people of the 
Ama/onian ram forest is so fiir the story of develop- 
ment decisions of the latter sort. The success stories 
are the result of the ingenuity of settlers, not of govera- 

nicnt .issist.iiuc. Their abilities to tmd tornuilas tti 
accommodate to life in the rain forests were learned 
from local Amazonians. It is time for leaders to see 
that the impoverishment of their vast rain forests in 
both socioeconomic and envircmmental terms is a cost 
that benefits only the unenlightened elite The people 
of the rain forest wait for better roads to markets, 
for credit to produce locally advantageous crops, for 
investment policies that favor local industrial pro- 
duction, and for creativity in marketing their unique 
products. 



The support received from Social Science Research Council 

.nil! I iiiki I I illow sliip',, Fulbright anJ Natioiul Institutes ot" 
Mental Health grants, and sabbatical-year >iipport tioni Iii- 
dlJtU UniversH\ .ire .ii kn.>'.>. ledged Nuik ur (Jiese msiitu- 
tions should be held rcspunsible fur the views stated herein. 



ia BMILIO F. MORAN 



Copyrighted matsrial 



BIG BUSINESS 
IN THE 
AMAZON 



MARIANNE SCHMINK 




utsidcrs to the Amazon arc inclined to sec the 
lowland tropical forest as a vast storehouse ot riches awaiting discovery. For centuries the image of the 
rei;;ion as ,i cormicopia attracted visionaries and adventurers of all nationalities who sought to profit 
from its natural resources. Such grandiose schemes as those promoted by Henry Ford hi the iy20s and 
the more recent Jari project fmanccd by Daniel Ludwig became known throughout the world for the 
ambitiousness of their design as well as the drama of their failure. More typical of the region are the 
small trading companies, sawtnills, farms and ranches, food-processing plants, and numerous extractive 
industries such as hunting, fishing, rubber tapping, and gathering Brazil nuts and other forest products. 
Over the centuries extractive activities have depleted The Foreigners' Dream: Fordlandia and Jari 
the stock, of such highly prizi-J species as manatees. Two visuinary .Aiikticiiis nude history with their 



turtles, and jaguars, yet hoik m ihc iraditional busi- 
ness ventures caused the wholesale environmental dis- 
ruption that wc are beginning to see today. In the last 

two dn .nil HI Uta/il iicul\ tonstriated ri)ads, gi>\ - 
emmcnt-sponsored colonization projects, and large- 
scale investiiK'iUs m mining and hydroelectric plants 
have proved highly destructive to the natural environ- 
ment. These ventures and others subsidized by tax 
incentives and lenieiil i rcdit policies, mu h .is c.utle 
ranches, could not be protitablc witliout inai ket inter- 
ventions by the state. It is expected tint the fronder 
will continue to expand into Amazonia in the years to 
come as people from across the country migrate to the 
region in search of land and livelihood I lie eliallenge 
is to meet the needs of a growing population while 
promoting forms of production adapted to Amazonia's 
unique environmental conditions. 



bold scluiiiLS in I5r,i.'il\ .^llu^oIl basin. Henry Ford 
and Daniel Ludwig, two of the world's most successful 
and innovative entrepreneurs, both dreamed of install- 
ing plantations in the Amazon rain forest to prodiuc 
commodities needed on the world market, both in- 
vested millions in projects that would never yield a 
profit to them. Problems with soil degradation and 
disease beset their plantations, and labor shortages and 
ijllier soiial problems spoiled their iinti.ilh friendly 
relations with the Brazilian government. In the end, 
both were forced to sell tlieir properties and abandon 
their jungle empires. They found the risks of failure 
to be proportionate to their grandiose ambitions. 

Henry Ford's rubber plantation scheme was first 
encouraged by Herbert Hoover, then Secretary of 
Commerce, who wanted to increase U.S. rubber pro- 
duction when Great Britain's Stevenson Plan of 1921 
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In tropical Latin Anifrica the prinopal cause ot" forest 
conversion is cattle production. Yet, unless properly 
managed, cattle ranching is one of the worst alternative 
uses for tropical lands. 

Bottom lett: This pulp mill and power plant on thejari 
River were towed on two barges from Japan. The mill 
depends on local timber for fuel. 



Hardwood logs are pulled in a raft to a mill on the Ama- C> 
zon. Of several hundred commercially usable species 
only about twenty are well known on the international 
market. 

Bottom RICIIT: Pine (Pinus carihin-it) plantations in four 
stages of growth in the Brazilian Amazon Pest problems 
have plagued experiments in plantation forestry. 
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Below: Trees jrc cleared with C'atcrpilbr tractors to 
open up log(;ii)g roads on the lower Amazon of" Brazil. 
Such operations often serve as catalysts tor tiie formation 
of new settlements. 

B«iiTt)M: Uarvestinj* Clincliiia arhorea, a fast-growing tree 
planted for pulp wood at Jari. On sandy sites this sp<cics 
did poorly and was replaced by Caribbean pine. 





reduced the supply of rubber from British colonies and 
raised its price. After Hoover sent a team of techni- 
cians to explore the Anuizon, Ford decided to try plan- 
tation rubber there. It was a logical response to the 
growing demand for tires for his expanding automo- 
bile industry. The government of the state of Para 
was enthusiastic enough about the proposal to grant 
the newly created Ford Industrial Company of Bra- 
zil a free concession of 1,000,000 hectares (3,471.000 
acres) of land along the Tapajos River. Ford's company 
was exempt from state and municipal taxes for fifty 
years, but after twelve years of operation the enterprise 
would begin 10 share its profits with the state and the 
municipality. 

The project began in 1926. By Deccmlx-r ii)}Z 
there were four thousand people living in the com- 
munity of Fordlandia. the harbor site on the 120-kilo- 
meter (75-mile) waterfront of Ford's property. Tlie 
town boasted a school and well-equipped hospital as 
well as costly houses complete with screens on the 
windows. The plantation itself consisted of 485,000 
rubber trees planted on 2,770 hectares (6,84.1 acres). 
There was also a nursery for the seedlings, a function- 
ing sawmill, and eight kilometers (five miles) of rail- 
road. Tropical hardwoods were sawn and shipped to 
the United States, and the first rubber trees were to be 
ready for tapping in 1936. 



Technical problems began almost immediately. 
Ford's property was so hilly that after clearing the 
tropical rains quickly eroded the soils and flooded 
the bottoms of valleys and ravines. Many parts of the 
property were rocky, and avoiding these problem ar- 
eas led to irregular planting patterns that were ineffi- 
cient to harvest. Exportable timber was rapidly de- 
pleted, and the sawmill closed down after only two 
years. Most of the young rubber trees were killed by 
an invasion of the South American leaf blight. At the 
same time world rubber prices were dropping. 

A few- years later Ford moved his operation to a 
new 285.000-hectare (700,000-acre) site, called Bel- 
terra, farther down the Tapajos River. Well-drained 
soils on a flat plateau surface there permitted the in- 
stallation of a regular rectangular pattern of sixteen- 
hectare (forty-acre) plots. Some of the technical and 
infrastructural problems were avoided in the new lo- 
cation. The company began a double bud-grafting 
program using Malaysian seedlings to produce high- 
yielding, disease-resistant trees with healthy native 
roots. By 1941 Ford had planted three million trees, 
two million of which had been grafted with the Malay- 
sian stock. 

By this time the project suffered from a shortage 
of labor. Workers did not respond well to Ford's so- 
cial philosophy, which included housing and menus 



BIG BUSINESS IN THE AMAZON 165 

, , ...uiial 



Planting rubber tree seeds at Fordlandia, Brazil, 19JO. 




imported from Detroit and such unfamiliar leisure ac- 
tivities as square dancing. Amazonian natives were 
accustomed to the unregimentcd life of free-lance rub- 
ber tappers, while the growing prosperity in lirazii 
during this period made it difficult to attract workers 
fronj other regions to the remote jungle outpost, liy 
1941 Ford had 2,723 employees at both plantations, 
but 11,000 rubber tappers would be needed for the 
project to reach its production goals. 

The persistent threat of leaf blight and the high 
cost of grafting combined with labor shortages and the 
expense of providing housing and services to work- 
ers conspired to doom the Fordlandia-lJelterra project. 
These unanticipated problems made Ford's original 
goal of planting Ifi2 hectares (400 acres) per year re- 
mote and unrealistic. When Henry Ford II became 
president of the Ford Motor Company in iy4.S, he sold 
the plantation to the Brazilian government for 500 
thousand dollars as a cost-cutting measure. By this 
time Ford had invested more than nine million dollars 
without marketing any commercial rubber. 

Jari 

Ford's lost investment was nothing compared to that 
of shipping magnate Daniel Ludwig decades later. 
One of the wealthiest men in the world, I.udwig 
would sink approximately 750 million dollars of his 



fortune in the largest tropical forestry project in the 
world. The Jari project began in 11)67 after Ludwig 
purchased 1.200,000 hectares (3,000.000 acres) in the 
northern part of the state of I'ara in brazil's Amazon 
region. Its primary activity, a massive pKintation fores- 
try and pulp-processing facility, was intended to re- 
spond to a projected future world shortage of wood 
fiber. Ludwig chose C»»rc//nti tirhorea, a fast-growing 
East Indian tree, to be planted on his 100,000-hectarc 
(250,000-atTe) plantation. Secondary activities were to 
include mining, livestock, and the world's largest rice 
plantation. 14.000 hectares (35,000 acres) of irrigated 
land where aerial sowing and spraying were to produce 
two annual harvests. Like Ford's, Ludwig's vision of 
the tropical enterprise included high technology and 
well-equipped planned communities for workers. He 
built airports and landing strips, over four thousand 
kilometers (twenty-five hundred miles) of roads, and 
eighty kilometers (fifty miles) of railroad tracks. 

Like Fordlandia, Jari sutVered technical setbacks 
from the very bi-ginning. Ignoring his foresters' ad- 
vice, Mr. Ludwig used expensive bulldozers to clear 
the natural forest for planting. Only after planting the 
first Giticliiht did he learn that the machines scraped otT 
most of the thin tropical topsoil and so compressed the 
remainder that most of the seedlings perished. The 
company was forced to turn to tnanual forest clearing 
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and hired some two thousand workers through con- 
tractors, The shift to manual labor for forest clearing 
raised new problems. Hundreds of thousands of dol- 
lars spent on the bulldo/ers were lost, and tu w idsis 
in wages, housing, and other services were added to 
the operation. Scandals related to treatment and pay- 
ment of workers by the notorious Ani.i/omaii work- 
crew contractors created bad pubbiity tor tlie projec t. 
A spontaneous settlement culled Heiradao grew up on 
the rivcrbank opposite the planned company town of 
Monte Dourado. The demand for services surpassed 
the project's c.ip.jbilitics. i .ibor turnover was as high 
as 200 to 300 percent per year. 

By the nnd-iyyos rising worlii market prices 
created favorable conditions for the beginning of Jari's 
pulp operation. Ludwig commissioned a $270 million 
pulp nnll .iiiJ \\o<Hl-rired power plant to be built in 
japan and tinanced primarily by a $240 million loan 
from the Japanese Export-Import Bank. The Brazilian 
military government generously agreed to ^u.irantee 
the loan through its National Economic Development 
Bank, thus t.ikini; responsibilit\ for tlic proit i i\ luiure 
success. After the plant was built Ludwig towed it on 
two barges around Southeast Asia, across the Indian 
0< can, p.ist till ( ' ipi- of (K>od Hope, across tlic .\tkm- 
tic Ocean, up tlic Amazon River, and, finally, up the 
Jari Kivcr to the port of Manguba where it was in- 
stalled in its permanent home. 

By this time Ludwig faced serious difficulties. 
While ci-isis had doubled, planting and growtb targets 
for the plantation were far behind schedule. Less than 
one-fourth of the projected acreage had been planted; 
yields were 30 to 50 percent below projcaions. As a 
result there was a shortage of timber for the pulp mill. 
The Ciiu liiiit trees did not pertorin as well in the .'Xiii.i- 
zonian environment as they had been observed to do 
in other sites. They did especially poorK on s uuly 
soils, where they eventually had to be replaced by a 
C'aribbean pine tl'iiiiK iiirihacii, var. hondinrii'^c) that did 
not v',ri>v, .iv r.ipkll', •i-' tl'.e (iDifliiUi- Fxpei iineiit.ilion 
was also intensified w ith LiiMlyplin dc^luplii which pro- 
duces a lower-quality pulp. The cost of stopping the 
pulp nnll operati<iii. even brieflx. was prohibitively 
expensive. I lie piaiitation's pulp was theretore pro- 
duced b\ iniMiig tin liigli-(|uality Gmelina with about 
20 percent from over eighty species of native trees 
such as imhatiha (trumpetwood) and parapara. Native 
timber was also used for construction purposes and as 
a tuel tor tlie pulp inill. 

Ludwig's dreams for Jari were thwarted by tech- 
nical problems and mistakes, labor shortages and turn- 
over, and rising costs, which together undermined the 
vi.ibilit\ of I11'' niibitions growth targets. I. ike the 
forestry division, othei aspects of the project had to 
be scaled down or abandoned. The capit.d-nitensivc 
rice operation proved to be too costly. The only prof- 



itable part of the enterprise was mining a kaolin (white 
clay) deposit serendipitously located on the property. 

To complicate matters further, the company was 
unable to secure dear title to die uhole of its terri- 
torial claim and by the early iy8os could no longer 
count on the special favors and steadfast support mat 
had been otTercd by a succession of militarv presidents. 
As Brazil began a transition to ,1 denK>cratK system, 
the vast and secretive multinational operation became 
a political habiUty. After Ludwig demanded and was 
refused government intervention to clarify his land 
title .iiid to guarantee a Uian I'or a seconil pulp mil! to 
be brought from Japan, the entrepreneur announced 
that he wotdd abandon his Jari operation. Backed by 
the government, a consortium of twenty-seven Bra- 
zilian companies finally purchased the forestry project, 
the kaolin operation, and the Ii\ estntk raiicli Iniehiding 
some three thousand head of cattle and seven thousand 
water buffalo) for a total of S280 million in 1982, and 
Mr. Ludwig retired from his Amazonian adventure. 
The project is still operating at a more modest scale. 

I he fates of hordl.mdi.i .uid ot J.iri are a c.nition- 
ary tale. The potential for susuitied-yield plantation 
forestry in the Amazon has only begun to be tested. 
Its t (intribiition to tlie rei;i<inal ecoiionu' or to the cre- 
ation ol stable employment has yet to be proven. 
Monocultural plantation forestry is seldom possible in 
the patchy Amazonian soils, which may require more 
diversified cropping. Plantations should emulate the 
forest's natural biological diversity, whieh helps to 
check the spread of pests I he lush vastness of the 
tropical environment is misleading enough to create 
unrealistic visions of rapid growth and sustained pro- 
duction that have not. however, been achieved even 

]i\ the great minds aiul fortunes of the world The 
foreigners' dreams turned out to have little to do with 
the realities of the Amazonian rain forest. 

Business as Usual: Ranchers, Loggers, 
and Miners 

While l ordlandia and jari have received attention be- 
cause of their size and international visibility, most 
business \ entures in Amazonian forests are controlled 
not by foreign but by domestic investors. I heir ac- 
tivities and those of nuiltinationals are often actively 
encouraged, if not subsidized, by governments and by 
international lending agencies. Commercial ranching, 
loggini', and niininu arc the most prevalent business 
ventures 111 tod.iy s ,^iii.i,'oii Ii.imii 

In tropical Latin Amen> in ike other parts of 
the world, the principal tbrcc behind forest conver- 
sion is clearing pasture for cattle ranches. Cattle were 
iinroihued to the New World follow iiig the Sp.mish 
conquest, and raising cattle continues to symbolize 
gentlemanly prestige. Handling is also profitable: it 
is a relatively inexpensive way of expanding culti- 
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The new town of Scrra Pcbda. Brazil, sprang up almost 
ovennght tbilowing the discovery of gold nearby. 

Bottom: Gold mining with high-pressure hoses leaves 
devastation in its wake in Caniaru, Brazil. The seas of 
mud provide excellent breeding grounds for mosquitoes. 




vatcd areas and rights to land, requires little labor 
after the initial forest clearing, and produces a com- 
modity (beef) that is in increasing demand. In Central 
America alone, probably more than two-thirds of the 
arable land is used for livestock production. 

During the 1960s and 1970s Brazil's military gov- 
ernment actively promoted the expansion of ranching 
in the Amazon region as a means of attracting invest- 
iTients by multinational businesses and by riiose based 
in southern Brazil. Starting in it)6(t a program called 
Operation Amazonia provided generous tax credits, 
holidays, and exemption from import and export du- 
ties to corpor.ite entities that were seeking to diversify 
their investment portfolios and to gain access to land 
as a hedge against inflation. Over the next decade and 
a half investments of well over a billion dollars were 
approved for Amazonian cattle ranching, and the larg- 
est share of the direct tax credits under the new pro- 
gram went to the livestock sector. The clearing of 
forest areas for pasture may have accounted for most 
forest alteration in the Brazilian Amazon region during 
this period, although hard figures are lacking. 

Cattle ranching was said by its proponents to be 
the logical vocation for the Amazon region. There 
was a history of ranching on the natural grasslands 
of Marajo Island, and improved technologies could 
be adapted from otlier parts of the world. Corporate 
ranchers would underwrite the costs of frontier devel- 
opment and thereby save government revenues while 
increasing exports and creating employment. The cat- 
tle lobby argued that whereas agricultural colonists 
used ecologically predatory practices of slash-and-burn 
cultivation, studies had shown pasture to be an en- 
vironmentally sound alternative that actually nutrificd 
the soil. 

Hindsight reveals these claims to be overly op- 
timistic. More detailed studies of Amazonian pastures 
have shown that the initial enrichment of the soil (f rom 
cutting and burning of trees and other plants) is at (he 
expense of total available nutrient stocks in the ecosys- 



tem that gradually decline in subsequent years. Lack- 
ing the defenses of the diverse natural system many 
pastures were invaded within a few years by pests and 
wt*eds, some of them highly toxic to cattle. These 
problems led to overgrazing and in some areas to the 
abandonment of degraded pastures after just a few 
years. The costs of fertilizing and weeding were often 
so prohibitive that clearing new forest was more prof- 
itable than investing in pasture recuperation. These 
conditions acted as a disincentive for investments in 
such long-term resource-management strategies as se- 
lective clearing in accordance with topography, preser- 
vation of forest corridors along watercourses and be- 
tween cleared areas, and rotation of pastures. 

Nor did an international market materialize for 
Brazilian beef, which is subject to diseases that do 
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not exist among cattle raised in Central America and 
Argciitmj Ani.izoman uttlc r.mching did not suc- 
ceed in contributing to brazil's export earnings, but 
then productivity of the ranching enterprise itself was 
not the crucial factor i» dctcrminijie the proflr.ibilify 
of Amazonian ranching investments. Risiuv; nitiation 
rates, fiscal incentives, tax holidays, and government- 
sponsored road-building programs made Amazonian 
land values increase rapidly — even if prodactivity de- 
clined. Conditions for investors were so attractive that 
the profits to be made bore litdc relationship to pro- 
ductivity, much less to long-term su&tainability. The 
productive capacity of land was secondary to its poten- 
tial for resale and as a means obtiiniiu acoeas to 
federal subsidies and such Other femiS of WCSlth as 
forest resources and niinerak. 

AldUMgh Brazil terminated its generous subsidy 
program for new cattle enterprises in tropical forest 
areas several years ago. credit for livestock operations 
is still available, and investment continues in already 
established projects and in the majority of Amazonian 
ranches diat have been installed widiout subsidies. 
Clearing for pasture is still the best way to acquire 
large areas of land. Despite its prevalence, many now 
argue that cattle ranching is one of the worst alterna- 
tive land uses for the tropics. The conversion of large 
blocks of natural forest to pasture and its subsequent 
rapid deterioration may remove vast areas from use at 
least until methods for recuperating degraded pastures 
can be improved. 

The conversion of diverse natural forests for beef 
production is, in any case, ecologically inefficient. 
One calculation found that the production of enough 
ground beef for one hamburger requires the destruc- 
tion of approximately seventy-live kik^Krams (two 
hundred pounds) of living matter, including some of 
twentv to thirty different plant species, perhaps one 
hundred insea spedes, and dozens of bird* mammal, 
and reptile species. 

This calculation dramatizes the dilemma of Am- 
azonian cc<iiiomics. 'W'liilo otie hamburger has an easily 
mta^urabie market value, the oiic-tcnth ton ot (orest 
required to produce it does not. Natural forests are not 
recognized as being productive. Under Brazilian law 
access to land (and to fiscal incentives) is contingent 
upon deni<iriMr.iiirig th.it it is being used, so clearing 
the land of lorcsi is the first step toward establishing 
ownership or access rights. The clearing itself is a le- 
gally defined improvement, which increases the value 
of the land. Investors may clear land for resale using 
public resources to cover most of their costs and. on 
a similar scale, colonists who receive subsidized plots 
in official setdement projects may also dear and reseO. 
With so much money to be made it is not surprising 
that a vast army of so-called ^nlcnos (land grabbers) 
devote their energies to finding iU^l ways to make 



a profit on buying and selling land. The most direct 
threat to Amazonian forests emerges from the strupji.le 
for control over land not from the debate over appro- 
priate forms of production in the region. 

The chaos and greed that reign in land transactions 
frequently bring different social groups into direct con- 
fivMitation. Rights to government lands occupied by 
indigenous groups may be guaranteed in law, but their 
imcertain boimdaries invite incursion by loggers, min- 
ers, migrants, and would-bc ranchers. .Migrants who 
establish farms on public lands often hnd that someone 
else holds a piece of paper, ofunknown %'alidity, claim- 
ing the same land. These competii^ claims accelerate 
pressures to dear more forest land. In some areas they 
also lead to violence. The land wars raging in southern 
Para for the past decade between ranchers, colonists, 
and native groups have daimed over three hundred 
lives. Far from creating sources of local employment, 
the expansion of cattle ranching m Amazonia has 
tended to concentrate landholdings and substitute a 
relatively few hired workers on land that could support 
dozens of smallholders. 

Cattle ranching is an established activity in some 
parts of the Amazon region and is an appropriate 
land use in lUtural grasslands or thinly forested areas. 
Proper pastnre management, including soil conser- 
vation measures and appropriate inputs, can sustain 
existing pastures, and such strategies to recuper.iie de- 
graded pastures as the use of nitrogen-fixing legumi- 
nous trees and shrubs need to be tested. Experiments 
are now underway to integrate Uvestock raising with 
lumbering and such plantation crops as oil palm. A 
stable cattle industry can play an important role in 
supplying the growing regional population's demand 
for beef, milk, and odher products— especially as tra- 
ditional protein sources (from hunting and fishing) are 
depleted. The national market for beef is also good. 
Cattle ranching thus has an important role to play in 
Amazonian devdopment, if baaed on good manage 
ment practices with an emphasis on sustained produc- 
tivity and if not installed at the expense of tropical 
forest areas or of other, more mtensive forms of land 
use. 

Logging 

The Aina/on basin is an enormous warehouse of trop- 
ical timber: it contains over 600 million hectares (l.SOO 
million acres) of forest. The 260 million hectares (650 
mUlion acres) located in Brazil comprise some fifty 
billion cubic meters of standing wood, of which about 
fifteen millicin cubic meters are currently marketable. 
Many have argued that forestry development is the 
Amazon region's true calling. 

The Rra/iliaii government's fiscal incentives pro- 
gram has also tavorcd the producers of industrial 
wood. Livestock and logging firms togedier captured 
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Al ihf peak of the ^old rush, sonic fifty thousJiid miners 
wurki'il uvcT thrci- (hous.iii<i siiull cldinis in Scrra IVbda, 
Brazil. The mine has been o|>erating since 19K0. 




Land is ck-arod for new forest plantation!, at Jari by buni- 
inj; ort' the natural forest. 






most of the subsidies. Wood producers also bene- 
fited from separate measures designed to promote e.x- 
ports. The combination of the subsidies programs and 
the government-financed road system in the Ama- 
zon stimulated a massive shift in logging investment 
from southern Hra/il, where stands of the Parana pine 
[Ariuiciiiia ati_(>uftilbliit) had been depleted by clear cut- 
ting. In the stale of Par.i, the region's largest wood 
producer, production grew over 4,000 percent during 
the Hjjos. 

Brazilian law prohibits the export of unprocessed 
logs, a measure that protects smaller companies and 
keeps the price of logs low for use in domestic wood- 
processing industries. This prohibition, however, also 
reduces the incentive to extract carefully higher-priced 
whole logs that could be exported for use in the mak- 
ing veneer. Instead, loggers typically concentrate only 
on the better parts of the log and discard the rc-st. 
Of several hundred commercially usable species, only 
alioiil twenty are well known on the intomatinn.il 
market tor sawn hmiber. Industrial wood producers 
in Brazil responded to foreign demand by an increas- 
ing specialization in a relatively small number of spe- 
cies such as I'irola, cedar, and mahogany. Trading 
companies that dominated the market were interested 
only in rough lumber and actively discouraged diver- 
sification of production oriented tt) local market con- 
sumables and to secondary wood products for na- 
tional markets. As a result, many other potentially 



valuable trees of Icsscr-known timber species were 
simply burned in the process of forest clearing for 
agriculture or ranching. 

As with the livestock sector, tax and export incen- 
tives have vastly exceeded private investment in indus- 
trial wc)od production in the Amazon. Ironically, the 
depletion of lumber resources in southern Brazil prob- 
ably would have provided sufficient inducement to 
wood producers to invest in Amazonia even without 
the generous subsidies, tven worse, funds intended to 
promote exports were sometimes diverted from pro- 
ductive uses to speculation in lucrative, short-term 
capital markets. As in the case of ranching, subsidies 
to industrial wood production ultimately served to 
stimulate disinvestment in productive activities while 
creating attractive profits for a small group of high- 
volume lumber producers and exporters. 

Wood resources also play a role in the struggle for 
control of land. Land-grabbers often sell off the valu- 
able tree species from properties first, then sell the 
land itself Alternatively, ranchers whose holdings 
have passed through a cycle of agricultural crops and 
then degraded pasture may finally exploit the timber 
from remaining forest patches. Conflicts also arise be- 
tween sawmills competing for access to increasingly 
distant sources of valuable woods, and penetration into 
forest or indigenous reserves may lead to confronta- 
tions with native groups or with authorities. 

Because selective logging does not require forest 



BIG BUSINESS IN THE AMAZON 



171 



COnvenion (as docs clearing for pasture) it presents a 
fir le» dramatic threat to the rain-forest environment. 
Bat the indirect impact of logging operations should 
not be overlooked. Some 400.000 hectares (1.000,000 
acres) of native forest are aAcctcd each year by the 
opentioas required to extract twenty cubic metiers of 
coflunercul spedes. Lo^jng roads that open access to 
new areas for the first time often promote new settle^ 
nicnts and spearhead new forest rlearitig. The inter- 
action of selective tree harvesting and burning for pas- 
ture can open corridors by whidi fire can more easily 
penetrate into adjacent forests. 

Industrial wood production creates more stable 
jobs and better working conditions than do most other 
Amazonian businesses. The relatively skilled employ- 
ment in logging is generally reserved for trained out- 
siders iriipi>rird b\ 1 nnip.iFiw bur '-imiic opportuni- 
ties tor iiijiiual work arc also created. Sawmills often 

play I pioiR-enng role in estabUshing frontier com- 
munities, building toads and settlement sites, which 
sometimes last only as long as do the accessible valu- 
able trees and other times survive to become more 
diversified towns. A fledgling wood-processing indus- 
try, primarily oriented to die regicNial and national 
market, is beguming to emerge in some Amasonian 
communities. Veneer plants and fiimiture factories 
provide new sources of employment and a stimulus 
for the local market. 

With greater control and management, there is 
a potential for sustainable forestry management and 
wood processing in Amazonia. Already, two-thirds of 
Brazil's exported sawn wood comes from the .'\;n,i- 
zon, and both domestic aiul iiueriiational markets for 
wood products and derivatives are good. A new em- 
phasis on sustained-yield tropical forestry, forest man- 
agement, and agroforcstry is emerging as a priority 
in Amazonian di veiopnunt. Much has already been 
learned from the Fordlandia and Jari experiences, and 
it is hoped diat new policy initiatives will encourage 
foture learning. 



Mining 

One of the Amazon basin's greatest sources of poten- 

tinl wealth is its deposits of aluminum, tin, i Djipi r, 
tungsten, manganese, uranium, iron, gold, diamonds, 
and other minerals. Wbie small-s il> mining has his- 
torically occupied Amazonian uUiabitants, multina- 
tional mining companies began work in Amazonia 
during the 1960s, and Brazilian companies, especially 
state enterprises, intervened by the 19705. Like cattle 
tandung and logging, government policies have been 
imponant in determining business patterns in the min- 
mg sector. The government controlled the principal 

miiier.il discoveries in the 19705 and k/Sos. ,ind the 
state also managed the conflicts between state and pri- 



vate mining companies and small-scale miners known 
as pfimpeim. 

The discovery in 1967 of massive iron ore deposits 

in tlu' Serr.i dos Car.ijas drew, attention to the .^m.i- 
zon's mineral resources. That same year .i state geolo- 
gist also dbcovcred gold in the state of I'.ir I, but the 
find was kept in secret until 1977. Small-scale pros- 
pectors began to extract gold nearby, which then led 
to the discovery of Serra I'elada and to a latter-day 
gold rush in 1980. Scrra Pclada is an exceptionally 
concentrated gold deposit insille a hill initially dubbed 
"Babylon" that is now a pit 100 meters (270 feet) deep 
and more than 1 .200 meters (3 .000 feet) across. The pit 
was dug by teeming, mud-drenched masses of work- 
ers who have received extensive international media 
attention. Five months after its discovery, when the 
military government inter veiK <l in Si-rra Pelada, there 
were tliirty thousami gatimpeiros working there, and 

a ton of gold had .dread y been extraaed. As the pits 
sunk deeper and deeper, the miners had to carry their 
sacks of extracted dirt up an elaborate and precarious 

network ot rustic ladders. Collapses of ladders and the 
walls of the pits led to fatal accidents during the follow- 
ing years. Yet the garimpeiros have refused to stop 
their work, even in defiance of a presidential decree 
and despite the hxx that the pit readied down to the 
w .Iter t.ibli md could Only be worked using numerous 
water pumps. 

Serra Pelada is only one, if by far the most con- 
centrated, of the gold deposits in southern Para and 
other Amazonian states. Some quarter million garim- 
peiros spread out over the vast Amazon region were 
responsible for over 85 percent of Brazil's gold produc- 
tion in the 1980s. In Serra Pelada alone by 1986 garitn- 
pciros had produced over thirty million kilograms 
(thirty-three thousand tons) of gold. Manual gold min- 
ing is tlic .Atnjzon's largest business measured in terms 
of either employment or production. These mining 
operations, usually linked to mineral buyers or phan^ 

torn mining companies. ,bKi> bcrK hl local busitlCSSeS 
wiio capture the gariinpciiL's earnings. 

Yet the presence of the L^anmpeiros in Amazonia 
is controversial, and they are often in competition with 
mechanized mining enterprises for the same minerals, 
novernniciu mining agencies and the niiniiig com- 
panies argue that small-scale mining is inctticient, un- 
safe, and inequitable. The gold is often sold clandes- 
tinely, so the government does not receive its tax 
benefits. While most garimpeiros suffer from terrible 
work conditions, the returns t'roin their work tend to 
be monopolized by a few investors. The companies 
that are subject to legal regulations cannot compete 
with the wildcat garimpeiros, who counter that their 
practice of redeaning gold recuperates most of the ore 
lost in the manual process. Unsafe work conditions 
and tax evasion could be addressed by repairs and by 



m MARIANNE SCHMINK 



Copyrighted matBrial 



better supervision. The mining areas provide employ- 
itKiit .itul ,1 stinuilu** to the local economy and do not 
depend on costly loans from overseas banks. This un- 
resolved debate took on political importance with the 
transition to a civilian government that is still strug- 
gling to find (lie answers to the garimpeiro ddcninia. 

In the past manual mining did not have lasting en- 
vironmental effects because the methods used were ru- 
dimentary and operations tended to be small in scale. 
But beginning in the lyros a technological revolution 
began in Brazil's placer mines, and scminiechanized 
te^niques using hydraulic units to dig pits and ex- 
tract ore have gradually transformed the landscape in 
gold mining areas. The abundance of water turns the 
mines into seas ot mud th.it provide excellent breeding 
grounds for mosquitoes; rates of malaria infection are 
highest near the mining areas. Runoff of the water also 
affects the local rivers, introducing a new load of sedi- 
ment ih.it contams both human wastes and mercury, 
which )s used in the agglutination and amalgamation 
of gold. There are no federal regulations concerning 
mercury, which is routineK- used hy both manual and 
mechanized miners. Although its conversion to highly 
toxic methylmcrcury m the u-iierways could pose a 
serious threat to human health, the impact of mercury 
on Amazonia's rivers has not been monitored. More 
directly affected are the garimpeiros themselves, who 
h.iiKlle the incu ui N w itli their bare h.mds ami. v. oi sf 
yet, regularly breathe the toxic mercury vapors re- 
leased when the gold and mercury mixture is burned 
to remove impurities. 

Mechanized mining operations potentially offer 
high economic returns per unit of land, and with pre- 
cautions they can minimize such negative environ- 
mental effects as pollution of air and water. The baux- 
ite fiKllity mil by Mincra^ao Rio do Norte on the 
Trombetas River is a good example. Before bauxite 
extr.ii tion began, the eompany commissioned botani- 
cal, zoological, archaeological, and forestry inventories 
of the area to be affected and removed the commercial 
lumber tor use in local constniction. Exploitation of 
reserves of mure than 450.000 kiiogratns (500 cons) 
of higji-grade alimiinum ore affects only small areas of 
forest every year. Measures have been taken to prevent 
soil erosion and air and water pollution, and the land- 
scape IS reconstructed in each site after av.iil ibK ore is 
exhausted. Since the enterprise is located ui a remote 
area where few jobs are available, its cnvironinental 
and social impact has been limited compared to other 
kinds of businesses in Amazonia. 

Probably the best example of a successful big busi- 
ness project in Brazilian Amazonia is the icumi (In- 
dustria e Comerdo de Minerals) manganese mine in 

the rernt<>r\' ii* Ain.ipi. iiper.ited siine ivs.) bv a part- 
nership between LSeihlehem Steel and cAtiMi (Com- 
panhia Auxiliar de Empresas de Mtnerafao), a Bra- 



zilian holding company controlled by entrepreneur 
Augusto Antunes, 1 he high returns realized trom the 
sale of the strategic mineral have allowed the company 
to finance needed infrastructural aiul service invest- 
ments, to pa\ for labor costs, and Still to experiment 
w ith a wide variety of potential investments in Am- 
ap.i. After attempts with cattle ranching and sugarcane 
and fruit plantations in forested areas, by the 1970s 
the company had established some 121,500 hectares 
(300,000 acres) of pine plantations as well as large area 
of oil palms on scrub savanna areas where produc- 
tivity was found to be higher. The manganese deposits 
will be depleted within the next ten to twelve years, 
but the devdopmcnt of wood and oil palm industries 
in.i\ provide mtufe employment and income for the 
territory. 

More reoendy the Carajas Iron Ore PHtject, oper- 
ated by the stale-eontrolled Companhia Vale do Rio 
Doce (cvrd) and partially financed by the World Bank, 
has implemented an exemplary program of mining 
development with environmental protection. 

Future of Business in the Amazon 
Brazil and other Amazonian countries have conceived 
different, sometimes conflicting roles for Amazonia in 
national development. The region has been seen as 

a producer of cheap t'ood fi>r urban workers, a salcty 
valve for excess population, or a resource trontier for 
export products. Brarirs road building and fiscal in- 
centive policies, rapid migration, and volatile markets 
for land and .Amazonian commodities have unleashed 
a process ot environmental and social change the mag- 
nitude of which exceeds that anticipated by govern- 
ment bureaucrats or private entrepreneurs. 

The environmental and social costs of economic 
change in the Brazilian Amazon region have been high. 
If lessons from the past are heeded, these costs can be 
reduced in future Amazonian devebpment. In Brazil 
the end of the economic mirade in the mid-1970s and 
the transition to a democratic political system in the 
lySos have encouraged more serious aiteiuion to con- 
servation and equity issues. A Spedal Environmental 
Secreuriat was created, and in 1981 a comprehensive 
National Environmental Policy led to the establish- 
ment of parks and reserves and to environmental mon- 
itoring of major development prtyects like Carajas. 

The plans for devdoping the Amazon region dab- 
orated by Brazil's new civilian government explicitly 
recognize the mistakes ot past policies and seek rational 
resource uses maximizing benefits to the loial and re- 
gional economy. Instead of viewing forest resources 
as transitory to agriculture and livestock operations, 
proposed change* for both forestry and land regula- 
tions will remove the incentives for forest clearing. Lo- 
cal reseaidi agencies are increasing tbeir emphasis on 
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forestry and agrofbrestry systems. Management and 

enrichment of natural forest products. sustaiiif(i-\ 
forest extraction ,ind retorest.itiuii, .intl iiitroUuction ot 
perennial crops, i spt t ially trees, arc new priorities for 
both industrial and small-scale development. 

The failures of many ambitious, large-scale 
schemes (that might seem appropriate to tlie vastness 
of Amazonian tropical forests) provide valuable les- 
sons. The experiences suggest caution and selectivity 
in supporting big business enterprises in the tropical 
forest, an environment better able to recover from hu- 
man disturbances that arc relatively small scale and se- 
lective. When large areas of forest are destroyed much 
of the diverse, natural richness of Amaxonia is lost. 

The presumption that simplified, man-made sys- 
tems of production are better than chc natural forest 
remains to be proven. The large-scale, high-technol- 
ogy schemes attempted in the past have been beset 
by technical problems. The technologies developed m 
temperate ret^ions arc less .ippropriate in the tropirs. 
Since biological diversity and environmental hetero- 
geneity underlie the rain forest's regenerative cycle, 
attempts to introduce large-scale monoculture have 
suffered from problems with pests, erosion, and rapid 
depletion ot soil nutrients. Initi.il siucess stones ot 
high productivity have typically foundered in later 
years. The cost of necessary inputs to counter these 
problems is prc^bitive. 



Even when large agribusiness ventures in the Am- 
azon arc productive, tlicir success docs not iu r; ss,)rily 
benefit the regional economy or the local population. 
Historically, extraction of Amazonian forest resources 
was controlled by foreign businesses or allied traders 
who were able to appropriate most of the gains. The 
profits made from the export ot'siuh inixiiu ts .is rub- 
ber, brazil nuts, spices, and lumber primarily enriched 
the trading companies and agents who controlled the 
chain of supply and trade that eventually reached the 
individual forest-<i\velling rubber tappers, most of 
whom li\ ed in poverty and perpetual debt. As a result, 
in countries like Brazil, foreign presence in Amazonia 
is politically controversial. 

The people of the remote .'\ma70n forest can ben- 
efit from economic development that brings jobs, road 
transportation, electricity, schools, and health care. 
Private sector businesses and the government poli- 
cies that support these enterprises help to bring im- 
provements. Ultimatelv. even sustained economic per- 
formance will depend on minimizing damage to the 
enviromnent and broadening the distribution of eco- 
nomic benefits Uke jobs, resources, and income. 



The author thanks Clarence ULvoiistra. Susanna Hecfal, John 
Browder, and Charles H. Wood for helpful suggestions 
about tbis paper, bnt diey are not respoRHUc for the point 
of view it expresses. 



CARAJAS 
ROGER D. STONE 



.Pilots flying north or south over the eastern edge 
of the Amazon basin had long noted compass flu^ 
tuarions while crossing the Carajis mountain rai^e 
in Pari state. But until the mid-t96os the mineral 

wealth of the region, tlieti surrounded by dense tropt- 
ical forest and only lightly populated, remained un- 
known. In 1967 a helicopter carrying the Brazilian 
geologist Breno Augusto dos Santos, on a U.S. Steel 
Corporation assignment to look for manganese, was 
forced down muo a rocky Carajas outcrop. Under the 
scrubby vegetation he discovered rich iron ore. Thus, 
inadvertently, began the boldest economic develop- 
ment effort ever attempted in a tropical-forest setting. 

What had come to light, it was soon foimd, was 
no less than the world s largest deposit (eighteen billion 
metric tons) of high-grade, high-quality iron ore with 
cbazacteristics well-suited for the world market. Sub- 
sequent discoveries of other mineials nearby — copper. 



bauxite, manganese, gold — quickened the pulses of 
Brazilian |daimcrs and patriots. For decades diey had 
sought a way to transform the mostly agruian econ- 
omy that, despite earlier industrialization efforts, still 

characterized their "land ot" roinorrow" and bring 
about long-awaited modem prosperity. Carajas could 
be brought into production quickly. The political tiin- 
ing was good: in 1964 the mjlitary had thrown out an 
inept leftist regime and now, several years later, the 
gener.ils reinaineti tirinlv in cli.ir^iv With tontideiue 
restored in international financial circles, Brazil's access 
to foreign capital was vastly increased. 

By the niid-iyyos plans had been drawn up for 
the Grande Car-ijis program to bring about the crash 
devclopnu ni of more than 10 percent of the entire 
country — 895,000 square kilometers (345,560 square 
miles) encompassii^ hige portions of the states of 
Pari, Maranhio, and Goiis. In addition to mining ac- 
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tivitics, the scheme c.illed for major investments in 
minerals processing. Iiydroclectric power, cattle ranch- 
ing, agribusiness, and infrastructure. In return for total 
capital input of about $70 billion, the ambitious project 
would generate I.S million jobs and, by 1990, Si 5 bil- 
lion in export earnings (sevenfold Brazil's total exports 
in 1964). The region's population would more than 
double. 

During the late 1970s Brazilian representatives for 
the project pitched it hard in Europe, Japan, the United 
States, and the Middle East. The world, still largely 
unaware of the environmental hazards involved, was 
impressed. "In spite of all Government of Brazil rhet- 
oric and publicity," said the U.S. Embassy in Brasilia 
in a 19S1 message to Washington, "Carajas is a serious 
undertaking offermg an immense spectrum of business 
opportunities to U.S. suppliers and contractors." 

Forming the program's core was the S5 billion 
"Little Carajas" iron-ore project. The Brazilian gov- 
ernment assigned its development to Companhia Vale 
do Rio Docc (t;VHi)), a mixcd-cntcrprisc corporation 
that had already proven its mettle in the successful 
management of large-scale mining activities in south- 
central Brazil. After studies, cvrd decided to build 
a 890-kilometer (550-mile) railway — in part through 
untouched rain forest — from the mine north and east 
to the coastal port of Sao I.ui's. There the ore would 
be loaded aboard ships for transport to Japanese and 
European buyers. Financing was arranged, and the 



Part of tlie Carajas mining project in the foreground, 
with the mine construction camp in the back, and the 
Carajas settlement barely visible in the distant left. The 
large expanse of forest surrounding the site testifies 
to the project planners' attempt to niininuzc wanton 
deforestation. 

Bottom: The Pontc dc Madeira marine terminal where ore 
from the Carajas mines is loaded onto supcrcarricr ships. 



project proceeded smoothly toward the inauguration 
of ore shipments in 1985 and the achievement, by 
198K, of peak capacity of 35 million metric tons loaded 
per year. 

From previous operations cvrd had learned the 
wisdom of applying high air and water pollution stan- 
dards at and near its mines, and it was no surprise that 
these should reappear at Little Carajas. Less predictable 
was the considerable attention that the company soon 
began to pay to environmental concerns everywhere 
in the region under its control including the railroad 
right-of-way and the port facility in Sao Luis. 

As an initial step, the company established tight 
security around the penphcry of its own territory. 
Thus, sometimes harshly, cvrd prevented the kinds 
of penetration into the forest — for hunting, subsistence 
agriculture, gold-panning along streams, and exploita- 
tion of resources such as hardwoods — that usually ac- 
company the opcning-up of an untouched section of 
Amazonia. Forest clearing was tightly controlled: of 
more than 400,000 hectares (a million acres) within the 
mining concession, only 3,500 hectares (8,500 acres) 
were deforested for any reason, (ireat care was taken 
with the landscaping design at the site of the mine. 

In an effort to provide amenities for those settlers 
at the edge of the mining reserve who could not 
be accommodated within it, the company built a 
small town called Parauapebas and equipped it with 
housing, a hospital, and a school, cvrd's agreement 
with FUNAI (Funda^ao National do Indio), the gov- 
ernment's sometimes controversial Indian-protection 
agency, provides land protection and health services 
for thirteen thousand Indians in twenty-one com- 
munities whose lives were disrupted by the construc- 
tion of the railway and other aspects of the project. 
Biologists, some from the respected, well-established 
Emi'lio Gocldi Museum in Belcm, were hired to con- 
duct baseline inventories leading to the establishment 
of conservation strategies for the mine region and for 
the biologically rich bay of Sao Lin's. 

Results of c.VKu's direct etTorts arc not uniformly 
impressive. By 19S7 S6 million had already been mis- 
spent on an ill-considered and poorly designed zoo 
near the mine. The ruNAi agreements have not pre- 
vented many of the Indian groups — one discovered 
only in 19K2 as a direct consequence of cvrd activity — 
from the tragic slide toward disease and extinction that 
usually accompanies the imposition of external pres- 
sures on their traditional lands. The three hundred 
members of the hunting-gathering Guaja group, ex- 
tremely isolated until the 1980s, currently face griev- 
ous losses of range and habitat as a result of the iron- 
ore project as well as other regional development ac- 
tivities. Parauapebas fell into near-chaos when it was 
engulfed by sixfold the anticipated population. 

Still, the overall success rate is high. Almost cv- 
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crywherc within the region controlled by cvrd is cvi- 
doicc of environmental concern. The figures .ue im- 
pressive. By the end of 1986 the company had spent 
more than S66 milhon on conservation and Indian- 
protection mcasuro for Caraj.is. This sun». however, 
represents only j ti.iLtiou of the Si+o million :t cost 
CVRD to cure early environmental problems at us older 
mines in south-central Brazil. 

In .irv.ts he\ ond the less than (> percent of Grande 
Caraj.is that cvku controls directly, the story — eco- 
nomically as well as cnvironnieiually — is far ditTereiit. 
The mining ventures and the big, four million kilowatt 
hydroelectric power plant at Tucuruf proceeded more 
or less on schedule. Hut the capital shortage accom- 
panying Brazil's debt crisis, which has persisted since 
the early 1980s, held up many secondary industrial 
prefects. Moreover, the agriculture, cattle-raising, and 
colonization portions of the Grande Carajis scheme 
have largely failed for tlie hmi.i1 reasons of ecological 
fragility and disregard tor environmental impact as 
well as because of mismanagement by corrupt public 
and private agencies. There was, for example, the in- 
famous CAPEMi (Caixa de Peculio dos Militares) a 
group o< niilitarv pension-tiind managers who hap- 
lessly found themselves trying to log the land to be 
inundated by die Tucurul dam and predictably botched 
the job. 

Except for a lucky few. those who rushed into 
Grande C.\)r.iias in seart li of the Bra/ili.in dream arc no 
better olTtlian they were elsewhere in Brazil. Despite 
a current agrarian reform effort, most remain landless. 
Squatters face the constant threat of attack by large 
landowners' lured gunmen. Jobs arc scarce now that 
the labor-intensive construction phase at most of the 
projects has ended. Although, thousands work there, 
the famous gold mine at Serra Pdada near the Serra 
dos Caraj-is provides a living t<ir only a lew. The 
prime tropical forests of Grantie t aiajas, w hose loss 
li.is 1h ! n extensive, have been replaced by a patchwork 
largely composed of degraded and bumt-ovcr lands 
and highly disorganized, mushrootnii^ towns where 
human misery, vice, and sordid violence prevail 



Though rvRD cm h.irdly be .issigned .1 major sharC 
of the blame for this shocking outcome, the company 
is not blameless either. It was, after all, cvrd's opcn- 
ing-up of the area that led 10 everything else. And if 
its overall environmental record has been good, the 
company has been less concerned about other regional 
issues. For example, the sociologist Stephen G. Bunker 
of Johns Hopkins University reports that cvn>, among 
others, advocated the roTistrm tion in towns along the 
railway ot pig-iron pl.ints as .1 means ot creating jobs 
and adding value to raw ore before it is shipped abroad. 
These make unsustainable use of fuelwood from the 
natural forest. Smoke from the plants, moreover, is 

said to be threatening the region's traditional Brazil 
iiut economy by driving away the bees that pollinate 
die trees and weakening the trees themselves. 

cvu> is nevertheless aware of its need to exerdse 
regional leadership in environmental protection and 
the highly creative activities backing up these allega- 
tions of responsibility. Among the studies the com- 
pany has supported (together with World Wildlife 
Fund) are several of fundamental arcawidc importance. 
In one, alternative techniques of forest regeneration in 
a badly mauled tract near the Sena dos C'arajas have 
been assessed. In another, conducted m partnership 
with Brazil's agriculmral-research agency, researdiers 
are examining multicrop models (involving trees as 
well as smaller plants) in areas with high population 
pressures. c;vhu is also developing new information 
about the value of greenbelt zones around farmlands 
in the region and conducting a well-rounded tnvestiga- 
tion ofrhe very mdustiy dut it is accused of danugii^: 

bta/Cll iiLlts. 

Whatever the shortcomings of Cvhi/s eiu iron- 
mental-protection program within and beyond the 
range of its direct influence, the Carajis iron mine is 
.m miporiam attempt at economic and ecological bal- 
ance m rain-forcst development. The danger is that, 
despite the company's best efforts, tti own daboratdy 
protected area might soon, for reasons die company 
cannot hope to control, become a green island sur- 
rounded by unproducdve semidcsett. 
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THE LOGGING INDUSTRY 
IN TROPICAL ASIA 



MALCOLM GILLIS 



^^^n the mid-1980s tropical Asian countries con- 
tained oiily 23 percent ofthc world's productive, dosc-canopicd rain forest but accoumcd for 83 percent 
of the volume of world exports of tropical hardwood products. Three Southeast Asian countries have 
dominated world trade in this market in the last quarter century: Indonesia, Malaysia, and the Philippines. 
In 19S2 Malaysia and Indonesia each exported more tropical hardwood products than all Latin America 
and African countries combined. These large-scale logging activities have had a dramatic impact on the 
forests of these three Southeast Asian nations. 
The natural forests of Indonesia, Malaysia, and the 
Philippines arc dominated by the family Diptcrocar- 
paccae, which contains ten genera and over 350 species 
of trees. Logs from the short-fiber trees 111 this Kiniily 
are v.ilued tor use in veneer .ind joinery. Siuii logs arc 
called l,man in the Fhihppines and mcraiiti in Indonesia 
and arc known in the United States as Philippine ma- 
hoi;ony. The richest and most homogenous stands of 
dipteroLjrps were origiiuillv foimJ in the Philippines 
and in the I ist Malaysian stale of Sabah on the north- 
west tip ot the island of Borneo. Both Peninsular 
Malaysia and the Indonesian province of East Kaliman- 
tan on Borneo also contain e.\tensi\e tracts of diptero- 
carp trees tli.u 1. veii today alK>w eonunerLial yields pei 
hectare four to five times those of the rain forests of 
West Afirica and Latin America, where concentrations 
of commercial species are much less dense than in 
Southeast Asia. 

The early exploitation of the region's tropic.il 
moist forest, however, centered not on the diptcrocarp 
family but on teak and such premium-quality deco- 
rative hardwoods as ebony. 
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As late as 1940, except in the Philippines, the natu- 
ral forests in the region remained relatively untouched 
by logging activities; even in the Philippines large-scale 
logging was rare. Ver\- l.irt;e segments of the tiatu- 
ral forests of Peninsular Malaysia, however, vanished 
a half-ccntury .igo; fiom I910 to 1930 forest cover 
shrank from three-quarters to two-thirds of the total 
land area of Peninsular Malaysia primarily because 
of land clearing to accommodate rubber plantations. 
Neither logging nor land-clearing for plantations were 
significant in the East Malaysian states of Sab.ih or 
Sarawak before 1945. In Indonesia the Dutch colonial 
administration cleared very large tracts of forest for 
I libber plaiilaliuns in Sumatra .luJ fm u .i .mil teak 
plantations in Java. Virtually all of Indonesia's log ex- 
ports arose from Dutdi-owned teak plantations ui 
Java. The great dipterocarp forests of Kalimantan, cov- 
ering over four-fifths of the region's area, were largely 
unaffected by COmmeri i.il .u liv iiv of any kind. 

The early years after the Second World War 
brought nugor changes in ownership of property 
rights to virgin forests, but few immediate changes in 



Unnicchanizcd logging in the peat swamps of Sarawak. 
Logs arc pulled out of the swamps over greased rails. 



Loading logs in Sabah. The use of heavy machinery ex- t> 
tracts a heavy toll ui erosion and damage to the remain- 
ing timber and seedlings. 




patterns of forest use. The cotistitutions of the newly 
independent Philippine and Indonesian nations vested 
all ownership rights in virgin forests in the central 
governments. The twelve states of West Malaysia and 
the East Malaysian states of Sabah and Sarawak for- 
mally gained title to all virgm forest resources within 
their boundaries only after independence was gained 
from Britain. The fact that natural forest lands in Ma- 
laysia are owned by the state governments, not the 
national government, has meant that each state has 
almost complete autonomy in matters relating to the 
use of the forest. 

Large-scale logging in the region first emerged 
in the Philippines in the early 1950s. With the subse- 
Ljuent rapid depletion of the islands' virgin diptero- 
carp stands, logging activity shifted .southward to Pen- 
insular Malaysia, then to the previously inaccessible 
timber provinces of East Malaysia, and in 1967 to the 
newly opened forests of Kalimantan and Sumatra in 
Indonesia. 

The combination of logging, an aggressive policy 
of forest clearing for plantation agriculture in Penin- 
sular Malaysia, and shifting cultivation in the Phil- 
ippines, East Malaysia, and Indonesia produced dra- 
matic consequences. From 1950 through 1985 forest 
and woodland cover in Peninsular Malaysia shrank 
from 66 percent of land area to 48 percent. At recent 
rates of deforestation, the peninsula's productive forest 
resources will be all but exhausted before 1995. In the 



East Malaysian state of Sabah, all the productive dose- 
canopied forest had been committed to exploitation 
(but not totally cut) before 1985. while in nearby Sa- 
rawak much of the hill forest and virtually all the 
once-rich swamp forests have been under logging li- 
cense. Hy KjUjL the virgin dipterocarp forests of the 
Philippines had shrunk to less than one-third of what 
they had been in the 1940s; the remainder is to be 
logged by the mid-1990s. All timber demands will 
then have to be met from second-growth forests, 
themselves under unremitting pressure from shifting 
cultivators, known in the Philippines as kaiiiiimcnis . 

By 1985 Indonesia still contained the most valu- 
able and one of the largest tropical forests in the world, 
constituting three-fifths of the productive forests of all 
of Southeast Asia. Even so, the total reduction in the 
nation's forest area between 1950 and 1985 has been 
estimated at some 39 million hectares (97.5 milUon 
acres), an area greater than the total land area of East 
and W^-st Malaysia combined. As in the Philippines 
and Sabah, virtually all of Indonesia's productive forest 
had been committed to logging concessionaires before 
198.5. 

The Wood-Products Industry in 
Southeast Asia 

The role of logging in the postwar deforestation in 
the Philippines, Malaysia, and Indonesia is best un- 
derstood in the context of the evolution of the wood 
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prinJucts industry in the rogiiiii. Chaiigcs in tlit na- 
tionalities of logging firms and in policies governing 
forest use iiave given rise to demands on tin- njlural 
forests that are entirely ditTerent than those prevailing 
as recently as two decades ago. The implications for 
the virgin forest are more ominous than ever. 

The evolution of the wood-products industry has 
followed a strikingly similar development in all three 
nations, although the phases have become compressed 
as the industry moved southward from the Philip- 
pines. In the Philippines, the cycle began in the early 
lySOs. reached Peninsular Malaysia in the late ly.SOs, 
Sabah in the early iy6os, and Sarawak and Indonesia 
not until the late lyfios. 

The process begins with a logging boom. In the 
Philippines this stage lasted nearly two decades but in 
liidone!>ia less than a decade. In this phase virtually all 
logging activity is carried out by multinational forest- 
product enterprises on concession areas as large as 
250,000 hectares (620,000 acres). In the Philippines 
these were pnmarily American-based firms and in Ma- 
laysia principally British multinationals. The nation- 
alities of logging firms were more diverse in Indonesia: 
there were large and medium-size American, Uritish, 
Philippine, Korean, and Malaysian firms as well as 
smaller enterprises backed by capital from Japanese 
trading companies. 

In the logging boom, the first phase of the cycle, 
the govemmcni. as owner of property rights to the 



Bi iow itFT: Stockpiles of unfinished logs await ship- 
ping. Sabah. 

IIklow right: Ah Iban tribesman sharpening his chain- 
saw during a logging operation in Sabah, Malaysia. Like 
b-idgcs th.u iravclcrN collect, the tattuus on his back tes- 
tify tu his many journeys, most of thcni probably to log- 
ging camps. 




natural forest and sovereign ta.\ing power, typically re- 
ceives not only low stumpage fees (royalties) for logs 
harvested but also offers generous incentives for for- 
eign investment in logging, including income tax ex- 
emption for five to seven years. 

In the second stage the government begins to cur- 
tail the availability of incentives for foreign investment 
in logging and at the same time undertakes active en- 
couragement of domestic investtnent. Almost all tim- 
ber concessions, as well as tax incentives, are awarded 
to domestic citizens. 

The third and final stage of the process involves 
a gradual shift from the export of logs to an outright 
ban on the export of wood in log form. This is done 
to force much greater domestic processing of tropical 
hardwoods into sawtimber, molding, and plywood. 

liy 19K7 the wood-products industry in the region 
bore little resemblance to that of the earlier logging 
booms. Aside froin a few logging licenses near expi- 
ration in Sabah and Sarawak, virtually all logging con- 
cessions were in the hands of domestic firms in all 
three nations. Large multinational firms in the wood- 
products industry were either entirely absent, as in In- 
donesia since 1981. or limited to minority participa- 
tion ill timber-processing operations (the Philippines 
and Malaysia). Small firms from neighboring develop- 
ing countries operating under contracts with domestic 
holders of concessions have displaced large American- 
based multinationals in logging. 
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The Philippines, the world's leading exporter of 
tropical hardwood produas in the 1950s, had long 
since been surpassed both by Malaysia and Indonesia. 
By Ptiiinsulir M.il.iysia was the foremost source 

of sawtimbcr from tropical logs, Sabah the world's 
leading log exporter, and Indonesia die worid's largest 
exporter of plywood. 

The Rol* of Logi^g in Deforestation 

In contrast to Latin America, cattle ranching has not 

yet become a significant source of deforestation in 

Southeast Asia; unlike tropical Africa, fuclwood gath- 
ering is not now a major cause of forest destruction in 
the region. Cooveision of rain^rest land to planta- 
tions, a m^ar leaaon for deforestation in Malaysia in 
decades past, has been slowed by the decreased demand 

fur p.iliii oil .mil rubber <iii tlic world market. What, 
then, has been prmiarily responsible for the receding 
of natural forests in the region in recent years? 

Logging itself is often not the major source of 
deforestation in Southeast Asia, particularly within 
Malaysia and Indoiusi.i In Sarawak deforestation di- 
rectly attributable to logging has been dearly less than 
dtat arising from shifting cultivation in the poverty- 
stricken rural areas of thi>; state. It is likely that in the 
near future logging in Sarawak will lead to less direct 
deforestation than that which will occur as a result of 
sudi government projects as the large hydroelectric 
power complex that will soon flood vast areas of forest 
south of the provincial capital of Kuchinfj, In Peninsu- 
lar Malaysia it is certainly true that logging over the 
next few years will result in much less deforestation 
than the scheduled clearing, for security reasons, of a 
900-square-kilometer (350 square miles) swadi of land 
.iloti^ the Penanp-Kuta Haru road. In the Philippines 
fishponds have recently come to occupy 100,000 hect- 
ares (250,000 acres) of what wcTC once mangrove for- 
ests. Finally, the Indonesian government's transmigra- 
tion program has and will continue to be responsible 
for four to five times as much annual deforestation as 
that directly attributable to logging. 

In any case, logging as currently practiced in tiw 
Philippines, Malaysia, and Indonesia rarely residts in 
the complete clearing of the land. Although the In- 
donesian govenuneni allows clear-cutting, it is con- 
fined to very small tracts in Malaysia and has been 
relatively rare in the Philippines. Instead, virtually all 
logging is carried out under some variant of a selective 
cutting system in which loggers extract only desirable 
trees above a t ert.iin iiiiniinuin liiatneter. In the past 
Malaysia has prescribed a uniform cutting system un- 
der wMdi only desirable trees were removed and all 
others above a specified diameter were either cut or 
poisoned to provide growing space for saplings of 
some fast-growing species. Neither selective nor uni- 
form cutting systems necessarily result in total defores- 



tation, although sdective systems ustially result m seri- 
ous degradation of the forest since high-quality timber 
is removed with little concern for its regeneration. As 
many as halt the inunature trees in the Stands ate dam- 
aged or destroyed in the process. 

The most important source of deforestation in 
the rcL'ion is shifting cultivation, although in Indonesia 
land clearing for the transmigration program has re- 
cently assumed an equivalent importance. But for all 
three countries the roles of both sliifting cultivation 
and logging in deforestation must be cited together. It 
is the interaction of logging, rural poverty, and laws 
providing open access to the forest that result in the 
high rates of forest clearing by shifting cultivators. 
Skidding tracks and logging roads open up previously 
inaccessible forest. Thus, the fires of shifting cultiva- 
tt>r^ nuTcIy administer the coup de grace to logged- 
over forest. 

Shifting cultivation is thus not at the root of most 

deforestation in the region. E.vcept in Peninsular Ma- 
laysia, rapid rates of shrinkage in the natural forests 
are the outcome of the perincious combination of per- 
sistent rural poverty and government policies allow- 
ing excessive and needlessly destructive logging. While 
the role of rural poverty in deforestation is readily ap- 
parent, the part played by policies is much less so. 

GovenmoMit Policies and Deforestatiaii 
Both forestry and nonforestry policies have encour- 
aged excessive rates of deforestation in the region, 
both by design and by accident. In all three nations 
policies governing logging and nonforestry govern- 
ment programs such as transmigration that aiTcct 
forest use have maximized log and crop production 
from forest soils. All govcrnnients in the regii^n have 
largely overlooked important nonwood products such 
as fruits, herbs, oils, nonwood fibers, chemicals, and 
meat that may be harvested by local people without 
removing trees. 

The forest policy dilemma, then, is not simply 
that ot resolving a clash between narrow economic 
values and broader, unquantifiabic social values diat 
flow from the protection provided by the forest Co 
soils, watersheds, plant and animal species, and cli- 
mate. The more itnmedi.ite proliK in is resoK nig the 
conflict between single-minded pursuit ot profits from 
wood and agruultural production on the one hand 
and, on the other, the maintenance of both nonwood- 
product industries and the protective services furnished 
by the natural torest. The conflict li.is been consis- 
tently resolved in favor of the former: the forest has 
been viewed predominandy as an asset to be liquidated 
ti M tliL available wood or for its limited agricultural 

potential. 

Throughout the region, hut in particTjIar in the 
Philippines and Indonesia, the philosophy of govem- 
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ment officials in agencies overseeing forest use has 

had profound effects upon forest conservation. In tlie 
Philippines and Indonesia the national govertnnents 
equated rapid growth in harvests with more forest 
tax revenues and foreign exchange earnings. This pre- 
vailing outlook helps to explain the virtual absence 
of any efTective reforestation policies and programs in 
these three nations and the setting of forest fees and 
taxes at levels well below the economic value of timber 
harvested. 

Recently, however, other policies atTectmg forest 
use have emerged with implications for the rain for- 
est that ate no less portentous than the failed forestry 
policies of the past. The first of these has been the 

emphatic shift toward domestic proccssii!;; of lops 
into sawtimber, plywood, molding, and chipboard. 
The second is the establishment of population reset- 
tlement programs ranging from rdaiively small ones, 
as in Sarawak and Sabah; to medium^ize programs, 
as in the Philippines: to trulv Kirge resettlements as in 
hidonesia's transmigration program. 

Proponents of the shift to domestic processing 
rather than export of logs sought tnuch greater bene- 
fits to the domestic economy in the form of wages 
paid to employees in processing activity and profits 
received by local owners of sawmills and plymills. 
Because as much as one-half the vretght of a tropi- 
cal lot; is lost in processing, freight savings on ex- 
ported processed products are considerable. In addi- 
tion the conventional wisdom diat domestic process- 
ing of tropical timber cannot fail to confer economic 
benefits upon countries with timber endowments is 
he.ird in ministries of industry throiiyliout the region. 
While the catchphrase "a cubic meter of plywood 
fetdies two and one-haif times the price of a cubic 
meter of log expjoits" \aa sometimes been true in peri- 
ods of high world demand for plywood, the statement 
is extremely misleading. It ignores the fact that as 
much as z. j cubic meters ( i . K cubic yards) of logs arc 
required to make a cubic meter of plywood. Up to 
now forest-based industrialization policies have often 
resulted in sizable net costs ti i nations pursuing them. 

Economic costs and ben. tr i^idc, these policies 
have ominous impUcations tor detbrestation. The In- 
donesian case furnishes a particularly telling example. 
Incentives t<ir investment m log processing resulted in 
the construction of more than one hundred plywood 
mills between n^77 and lySfi. IJy the natural 

tom$t is expected to provide 45 miUion cubic meters 
(176 million cubic feet) of logs or about three and 
one-half times the njHi harvest. Log production at 
these levels will require loggmg 8 million new hectares 
(20 miUion acres) between 1988 and 1998, resulting in 
the creation of no more than 150,000 jobs. That is, 
each new job would icqutFC the use of resources con- 
tained on 53 hectares (133 aores) of forest. 



Vigorous pursuit of such policies can yield new 

jobs but at some significant costs to forest resources. 
The sawmills and plywood mills that have been con- 
structed in response to these policies also introduce a 
new element of inflexibility in poUcics governing log 
harvests. Prior to the shift to domestic log process- 
ing, harvests of logs flui iuatcd according to shifts in 
world markets; during periods of slack demand and 
low prices harvests were lower. Once a large number 
of new local processing facihtirs .I'e in place, however, 
they have a claim on Indonesian (or Malaysian or 
Philippine) logs that no foreign mill could ever exer- 
cise. Domestic mills do not need to curtail or suspend 
operations in periods of slack world demand because 
they are indirectly but heavily subsidized by govern- 
ment policy. Moreover, they will be unable to reduce 
or suspend operations. Having fostered the creation of 
thousands of new industrial jobs in wood processing, 
governments tnay force the mills to continue produc- 
tion even at large losses rather than cope with the 
political problems that would arise from jobless work- 
ers. In Indonesia nearly 500,000 workers were em- 
ployed in the forest-based sector in 1984. in Malaysia 
about 130.000. l o safeguard these jobs, logs have and 
will continue to be harvested for these mills even in 
periods of depressed wood-product prices. 

Benefits from Larg«-8c«l« PMjcCtS 

and Programs 

It tiiiL.lit be expected that over a quarter-century of 
large-scale forest use has generated considerable na- 
tional benefits for the Philippines, Malaysia, and Indo- 
nesia. Such benefits include jobs in the wood-products 
industry, government tax revenues, and foreign ex- 
change earnings from timber product exports. These 
benefits, however, have been secured at costs well in 
excess of those anticipated by the regional govern- 
ments. Indeed, it is not at all clear that the bcnctn, 
have been large enough to compensate citizens for the 
steady shrinkage in the economic value of their na- 
tional forests and tor rlir l■!^\•irol^meIUal and other 
social costs of forest destruction. I hese costs include 
silting of nvers, damage to watersheds, changes in cli- 
matic patterns, and even disastrous fires, lliey also 
include irre v er si ble loss of nonwood forest products 
for the Dayaks of Indonesia, the Kenyah and Iban of 
Sarawak, and the nearly si,\ million people belong- 
ing to Philippine cultural minorities in addition to 
losses in animal habiut and the decUne of plant species 
diversity. 

Furthe: lun c rninent incentives to promcite forest- 
based industrialization have been costly not only in 
fiMN^one tax revenues but also in foreign exchange 
earnings and resource misaUocatioQ. For example, in 
the early nj^os, the govenunent of bidoiiesia gave up 
$2.ao in export taxes on logs for every additioiul dollar 
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An area of lowland spccics-rich Diptcrocarp rain forest 
in the Kiitai National I'ark of East Kaliniaiitaii, Indone- 
sia. The photograph on the left was taken four years be- 
fore the major drought and tore^it fire of 1983, the pho- 
lO{;raph uii the right, four months after. It is estimated 
that the drought and fire killed approximately 50 percent 
of all canopy trees, 90 percent of woody climbers, and all 
scvdluigs and saplings. 




of domestic value-added Rained in plywood exports. 
I his startling result was due to two factors. First, ply- 
wood cxport,s are exetnpi from the 20 percent export 
lax that applies to logs. Second, the Indonesian mills, 
being heavily protected from competition, were less 
elTicient than mills in Japan. Korea, or even (iabon, 
leading to more wastage of logs in plywood manufac- 
ture. For similar reasons, the government of Sahah 
sacrificed S1.7H in export taxes on logs for every addi- 
tional dollar of value-added gained by exporting sawn 
wood rather than logs. 

Also in Indonesia over one billion dollars of in- 
vestments in plywood mills made possible by gov- 
emment incentives policies caused a net drain on the 
nation's resources amounting to S950 million. Partly 
because of the plywood glut created by government 
policies, plywood was exported at prices below costs 
of production. Under such policies, the sought-for 
benefits of domestic processing of timber arc actu- 
ally costs, exactly the opposite of the intention of the 
policy. 

Southeast Asian govcmments do not have much 
to show from decades of imposing taxes on logging 
and processing. The governments collect stumpage 
tees on timber harvests in their capabilities as owners 
of the timber resources; they collect taxes on timber 
operations in their capacities as sovereign fiscal au- 
thorities. In the first capacity, governments in all three 
nations, with the exception of Sabah after 1978. sold 



their resources too cheaply. In the second capacity, 
governments have foregone substantial amounts of tax 
revenue by providing early income-tax exemptions 
for logging firms and later by providing export tax 
incentives tor domestic investors in the wood-process- 
ing industries. 

Economists suggest that governments in this re- 
gion, and in Africa as well, have collected less than 
half the feasible forest fees and taxes i>n forest-based 
operations. Clovernments have consistently sold tim- 
ber resources too cheaply for the benefit of stockhold- 
ers in large overseas timber enterprises, overseas con- 
sumers of hardwood products, and domestic investors 
in the wood-processing industries. 

Conclusion 

St)utheast Asia has little to show for allowing decades 
of accelerating deforestation. The most prosperous of 
the three nations. Malaysia, had the most to show for 
the process by 19H7. Eight decades of land-clearing for 
plantations in Peninsular Malaysia have left the coun- 
try with a fairly diversified agricultural structure in 
which permanent tree crops such as rubber and palm 
oil have replaced the once-extensive natural forest. In- 
deed, Peninsular Malaysia may be far wealthier than 
East Malaysia, the Philippines, and Indonesia partly 
for this reason. And while Peninsular Malaysia has on 
occasion paid the price of floods and siltation arising 
from destruction of natural forests, the cover provided 
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by tree crops planted in cleared forest has at least pre- 
vented ecological catastrophe. 

East Malaysia, still in j relatively early stage of 
forest exploitation, has gained less in the way of per- 
manent assets, but Snbalj at least has been more aggres- 
sive in collecting forest fees and taxes. In both Sab.ih 
and Sarawak logging opens up new areas to shifting 
cultivators each week, and Sabah, like Indonesia, has 
sufYered catastrophic losses from firc"s in logged-over 
forest in 19X3. 

The Philippines has 40,500 hectares (100,000 
acres) of fishponds as consolation for consumption of 
its most valuable forests, but not much else. The Phil- 
ippines has been foremost among those governments 
who have sold their forests too cheaply. 

Commercial activity in the Indonesian rain forest 
has left that country with very little benefit from two 
decades of extensive exploitation. Only between lyyS 
and 19M2 did the government capture any significant 
tax benefits from logging. By lyS.i Indonesia had 
found that its single-minded policies for promoting 
forest-based industrialization had brought the country 
little more than the dubious benefit of producing an 
excess of plywood in its numerous inefticient plymills. 
The controversial transmigration program has now 
become the chief threat to the future of the natural 
forest; its benefits to the nation have yet to materialize 
if in fact they ever arrive. 

The record of national benefits from logging is 



therefore checkered at the very best. But the social and 
environmental costs of forest despoilation arc becom- 
ing more apparent with each passing year. These in- 
clude the familiar costs involved in erosion, siltation, 
damage to carrying capacity of watersheds, decline 
in species diversity among plants, loss of habitat for 
wildlife, and loss of wildlife species. 

These risks from large-scale use of natural rain 
forests have been known, if not heeded, for years. 
Another risk has recently emerged unforeseen and un- 
heralded, but with stunning impact: disastrous forest 
fires in East Kalimantan and Sabah between l^ecember 
1982 and June 19X3 consumed over 3.5 million hectares 
(8.8 million acres) of forest in Indonesia (an area the 
size of Taiwan) and perhaps half that in Sabah. 

Fires set by shifting cultivators were the precipi- 
tating factors in the calamity, but shifting cultivation 
was not the underlying cause. Drought contributed to 
the fires, but reliable records on droughts in the moist 
forest area extend well back into the late i8oos with 
no contemporaneous history of disastrous fires. The 
underlying cause of the fires was commercial activity 
in the forest over the past two decades: selective log- 
ging predisposed the forest to disastrous fire damage. 
Before the onset of large-scale logging in East Kali- 
mantan and Sabah. those fires that occurred burned at 
low temperature in the undergrowth because the forest 
in its natural state leaves little fuel on the ground for 
very long. 
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The fires raged in Indonesia and Sabah for four 
mondis over dikty-five thousand square kilometers 
(thirteen thousand square miles). The unIot;gcd pri- 
mary forest siitfcrcd only %'ltv lii^ht fire daniat^e. Thc 
logged-ovcr forest, in the words of one observer, 
"went up Hke a torch." Timber resources equivalent 

to four years of exjHirts were destroyed along with 
tens of inillioiis ot dollars ot renew able nonwood forest 
products vital to loeal residents. Populations of at least 

two species of hombills and uncountable species of 
plants and insects native only to the burned sections 
of the forest were also decimated in these fires. 

It remains to be seen whether the fires ot lySj 
portend future disasters on a similar scale. The pace of 
forest use in low-incoine Indonesia, East Malaysia, 
and die Philippines is not likely to slacken substantially 
since hundreds of locally owned prneessing mills now 
have a strong stake in continuing high rates of timber 



harvest. Until the forest is valued as much for its pro- 
tective function and its nonwood products as for its 
timber and the agricultural potential of the land, the 
natural forests will remain a host.n:;e to the poverty of 
the nations owning them. Unul then, conservation of 
dwindling tutunl forest resources will depend criti- 
eallv upon whether wealthier cotmrries recogni7e their 
stake m the process and upon their conitnitnieut to 
detray large proportions of conservation costs, particu- 
larly by subsidizing reforesution and through con- 
tributions to acquiring parks in the tropics. Grounds 
for optimism on both points are difficult to find. 



Several people have helped to ignite and sustain my interests 

in tropical forest issues. They include Peter Ashton of Har- 
vard. Robert Repctto of the World Resources Institute, and 
a vibrant t^roup ot Duke rolUM^iies in Botany, Zoology, 
Forestry, and the Primate Center. 
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.hose who heed the pessimistic forecasts of nat- 
uralists and conservation managers concerning the future of tropical rain forests and the astounding 
biological divcrsuy that is contained in tlieni should recall the ancient and brilliant civiiuation of Bali, 
a tiny, densely populated island where humans developed one of the happiest places on earth for 

themselves yet still preserved the rain forest. To be sure, overpopulation has in recent years led to 
deforestation, erosion, and pollution in Bali too, but di>cs that mean that we practical, action-niindcd 
Westerners have nothing to lesnn from the gcnde but very tough-minded Balinesc? The problems wc 
face are indeed maiiiK of our creation but if wc can acquire the humility to learn from the Balincse and 
others who have triumphed ui the tropics, we can solve our human problems and save the forests too. 
The solution is tu be found by pooling the resources population density. One, India, has been densdy pop- 



of peoples with very different peroqptioiu of nature 
and of their place in me tmiverse: people like oursel ves 

u liose ancestors had to u in a li\ iiu; from .i i apricious 
god of nature and who have apphed their ingenuity 
to teduK^ogical stdudons; and people like the Bali- 
nese to whom nature was bountiful provided she was 
respected and cherished, and who therefore made a 
treaty, kept to it. and devoted their ingenuity to life 
and to art. Bring the two together and wc shall suc- 
ceed. But only if we regard each other as equals and 
share respect and humility. Can wc do it? Wc have to. 

Worldwide, the pattern of forest use changes m re- 
lation to the demands put im it. hi agrarian ctouoinics 
of the tropics these demands have changed principally 
in accordance witfi increases in population density. 
This I h.ipter describes the historv (if forestry in two 
A^iaii cuuntncs clioseii on account ot their contrasting 



ulated for oentuiies and remains overridingly an ag- 
ricultural civilization. The other, Malaysia, was mainly 

settled along its coasts until this century and is even 
now densely populated only m restricted regions in- 
land; but Malaysia has been experiencing rapid indus- 
trialization (particularly if the adjacent but politically 
independent island of Singapore is considered). 

Both India and Malaysia experienced a period of 
European colonial domination, but both outgrew it. 
In both, the original inhabitants have now reinherited 
the land, but Western values, including inappropriate 
Western perceptinns of the natural world, have left 
an indcHble mark and dominate the minds of those 
who make government policy. The unfortimatc conse- 
quences of these inappropriate pero^tioiis, borne of 
an alien, cool, .inJ 'j n forgiving dimate, are daily be- 
coming more inanifest. 
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Planution of rubber trees on I.jngkawi Island, Malaysia. 
Years of tapping for rubber-yielding latex have left 
blackened scars on the lower trunks. 




The arrival of colonial governments in the tropics 
signaled for many countries a dramatic increase in the 
exploitation of native forests. Tree camphor had been 
traded from the forests of Sumatra and Malaya to the 
Middle East and, ultimately, Europe since at least the 
twelfth century; scented eagle wood and sandalwood 
were likely traded from South Asia and the Far East 
just as early. But the impact of such exploitation ap- 
pears to have been local and not destructive and at 
an altogether different scale from that which followed 
the establishment of government in the tropics by the 
agents of the European powers. Though European 
control of the forested hinterland occurred first in the 
neotropics, this control was exerted principally by set- 
tlers rather than by government, and the primary com- 
mercial interest was in minerals rather than forests. 
Greater documentation of the history of this control 
and its consequences for biological resources exists in 
the Old World tropics and particularly in Asia. 

TTic history of forest use has differed from one 
continent to another. The economic potential and re- 
quirements for sustainable management of forests is 
highly specific to site, climate, soil, and available flora 
and fauna. But the history of use also has been de- 
termined in substantial part by the ownership of for- 
ested land. In Asia, with the exception of the Philip- 
pines, forests have generally been owned by the ruler 
or, in the colonial period, by the central government — 
a policy that has both advantages and disadvantages. 



But differences in the history of human invasion and 
settlement and in the nature of the land and its biolog- 
ical resources have also been important. 

India 

The Indian subcontinent is without doubt the world 
center of human cultural diversity. The earliest Dra- 
vidian inhabitants still dominate the southern states. 
The north was colonized by Aryan invaders from 
South Central Asia some four thousand years ago. 
Their culture and religion arc thought to have grad- 
ually absorbed the ancient animistic religions of the 
Dravidians to form Hinduism, the predominant reli- 
gion of the citizens of the modern Republic of India. 

When the first European traders arrived in the 
sixteenth century, India had for several centuries been 
experiencing invasions by Moslem armies from central 
Asia, Afghanistan, and Persia. Northern India, from 
Baluchistan to Bengal, had come firmly under the 
control of the Moguls, whose emperors were the first 
to consolidate the many existing cultures into a single 
political entity. Farther south, though, much of the 
country was still ruled by Hindu princes of an earlier 
order. 

This history is important because the different tra- 
ditions embody dramatically different attitudes to the 
natural world and continue to influence the fate of the 
forest. 

The Hindus have inherited perceptions of a people 
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Seeds and seedlings of sal (Shorra robusia). one of India's 
most important commercially exploited species. (Draw- 
ing from R. S, Troup, The Sili'ituhure of Indian Trees, 
vol. 1, 1921.) 



who have lived since ancient times in a humid climate 
particularly favorable for forest life. Settled people, 
they see themselves as one with the natural world, as 
both custodians and dependents. The people of India 
continue to harvest an astonishing diversity of prod- 
ucts from the forest. Forests of the mountains and wa- 
tersheds have traditionally been sacred; springs and the 
natural landscape in their vicinity have attracted spe- 
cial veneration. The Hindus learned, from their pre- 
decessors millennia ago, a mythology, sociology, and 
technology of irrigation that has enabled the most in- 
tensive yet sustainable agriculture humanity has so far 
devised. 

By the eighteenth century forest land use in In- 
dia had become very diverse. Throughout the mainly 
Hindu and animist rain-forest regions of India there 
existed, and in a few places still exist, sacred groves 
of aboriginal forest usually owned by a temple, a mem- 
ber of the religious elite, or by rulers who tradition- 
ally have embodied religious values. Some forests were 
only a few acres, others covered a whole watershed. 
In such forests as the Devara Kadus of Coorg or some 
of the sacred tribal forests of the Claro and Khasi hills 
of Assam only products for the temple could be har- 
vested; not so much as a twig was — and is even now — 
permitted to be removed by the villagers. The fe<ifi5, 
or woodlands, which are typical of Sarab in the moist 
parts of western Mysore, were prototypes of a tech- 
nique currently being promoted as a new approach to 
forestry: agroforcstry. In a region dominated by decid- 
uous forests that were annually burned, the kam stood 
out as belts, often miles long, of evergreen forest along 
the moist scarps of the western Ghat hills. Assiduously 
protected by the villagers, these once natural forests 
had been enriched by the inhabitants through inter- 
planting of such useful crop species as jackfruits, sago 
and sugar palms, pepper vine, and even coffee, an ex- 
otic. Agroforcstry is a new and unfamiliar technique, 
still resisted by foresters of Western training, but on a 
deeper level it represents a very different perception of 
the forest and our interdependence with it. The con- 
cerns of our time for productive yet sustainable man- 
agement of forest lands and the solutions we now seek 
were already discussed and enacted in India over one 
century ago. 

The early British colonial period in India wit- 
nessed increased devastation in the short term; the in- 
troduction of new approaches for forest administra- 
tion; and new values, whose long-term effects arc still 
with us and are a very mixed blessing. 

By the mid-eighteenth century, Britain was over- 
whelmingly a timber-importing nation, satisfying her 
needs from her American colonies while her own for- 
ests were converted for sport and other recreation. 
The American Revolution caused major disruption in 
supplies, particularly for the navy, and the British 




turned to India for such resources. Gurjun (Dipierocar- 
piis) and other oils from the rain forests of India re- 
placed pitch from the pitch pine, while teak replaced 
white pine and oak. Already in the great peninsular 
state of Hyderabad, the Nizam, a Muslim ruler over 
a largely Hindu population, was permitting his depen- 
dent chiefs to meet their tribute through ovcrexploita- 
tion of the dry deciduous forests; deforestation had 
proceeded to such an extent that the mighty Godavari 
River, navigable for many miles inland since ancient 
times, had already become silted by the eighteenth cen- 
tury. His neighbor, Tippoo Sahib, Sultan of Mysore, 
claimed exploitation of timber from the moist and 
evergreen forests of his state as a royal privilege and 
arbitrarily commandeered it from private lands under 
his dominion. 

Using Tippoo Sahib's precedent as an excuse, the 
agents of the East India Company extended the requi- 
sitioning of private timber in the southwest, incurring 
much ill will. When Ajmcre-Merwara were ceded to 
Britain in 1850, the dry, less-valued forests uken over 
from the previous Hindu rulers and heretofore pro- 
tected were turned over to the villagers as common 
land in a well-intended but misguided gesture of lib- 
eralism. By the time of the drought of 1867-68 the 
trees had been cut and sold for charcoal and the hills 
were denuded. Cattle perished and the villagers starved 
while next door, in the still-independent princely states 
under the suzerainty of the Maharajah of Udaipur, no 
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tree had been feUed in the royal forests. The Thalar of 

Bcdnor, j feudatory of the Maharajah, had resisted 
the gcncrou!> contracts offered by merchants m the ad- 
jacent British territory; he was able to provide hay 
and forage for his people to whom the great drought 
brought Tittle suffering. 

But by far tlic MU)r>t profound atid pcrinaiicnt im- 
pact brought by the introduction of Western culture 
w as tlie onslaught, albeit unintentional, on tiie ancient 
Hindu perception of forests as bdongiiig to God, with 
die ruler acting as die deity's custocnan. No corps of 

secular foresters or police however dedicated can re- 
ceive the respect and obedience due to the Maker. 

Early in the nineteenth century a few courageous 
and farsightcd individuals spoke out against the de- 
struction. Sir Thomas Munro, governor of Madras, in 
1.S22 stated of teak requisition that "tiie people now 
submit reluctantly to our monopoly, but we should 
recollect that no paltry profit in timber can compen- 
sate for the loss of goodwill." He placed the policy of 
timber requisition in abeyance but also failed to en- 
act forest protection! 13y 1K4.4 teak supplies had be- 
come so reduced that Mr. Conolly, an administrator 
in Malabar (now Kerala), negotiated the purchase of 
land for what was the first timber plantation in the 
tropical world. It is a reflection of the spirit ot India 
that this remarkable initiative, which resulicd in a mag- 
nificent stand of giant teak, has been recognized by 
its permanent protectitMi as a national monument and 
preserve. 



Above all, however, colonial policies were incon- 
sistent, bcini; at the 'Ahini uf successive administrators 
and the political pressure brought to bear on them. 
Even the best were far less effective than the gende 
and steady restraints of ancient and venerated custom. 
The situation was so serious that in 1850 the British 

Assoi iation for the Advancement of Science appointed 
a special committee to review the economic and phys- 
ical consequences of deforestation in the tropics and 
particularly in India. 

The recommendadons made by this committee to 
the British government led to the establishment of the 
Indian Forest Service, whose proud tradition and un- 
rivaled reputation continues to this day. The initia- 
tive was a difficult one for Britain to implement. For- 
estry did not exist as a profession in Britain. In the 
nineteenth and early twentieth centuries Britain, the 
wealthiest country in the world, imported her tim- 
ber from Scandinavia and Germany where labor was 
cheaper and, of course, from India. Her forests were 
still principally used for sport and recreation. When 
the I irst World War cut off timber supplies, the Brit- 
ish Forestry Commission was at last founded, sixty 
years later than in India. It can truly be said that Brit- 
ish forestry was acquired from India. 

The 1850S was an exciting time in the history of 
Indian forestry and wildlife management. In 1853 the 
Bombay Natural History Society was founded, "by 
some gentlemen interested in natural history, who 
propose to meet monthly, exhibit interesdng sped- 
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Natives of Peninsular Malaysia during colonial times, 
extracting dammar, a particularly valuable forest product. 



inons. and otherwise encourage one another." They 
immediately began publishing a Journal, the contents 
of which, besides including an encouraging number of 
excellent studies, reflected the sensibilities of the time: 
"On conjugal infidelity among birds" (a note on the 
disgraceful conduct of a tame pigeon), and "Freak in 
a Zinnia parvijiora exhibited by Mr. Frank Rose, Public 
Works Department." This society continues to lead the 
movement for wildlife conservation in India. 

(Jcrmany was the home of scientific forestry, al- 
ready well-established in the eighteenth century. Dur- 
ing the nineteenth century, forestry in Germany and 
France, in contrast to Britain, had developed and in- 
tensified to meet the increasing domestic den>ands put 
on forests by industrialization and population expan- 
sion. In i!(5<i the government of India hired one ot 
the outstanding German foresters of all time, Dietrich 
Urandis. 

Lower Burma had just been ceded to British India, 
and the mighty teak forests of Pegu, until then a royal 
prerogative, came under government administration. 
Brandis repaired at once to the governor general with 
a plan to "protect and, as far as possible, to improve 
the forests; to arrange the cuttmgs so as to keep well 
within their productive powers, in order to ensure a 
permanent and sustained yield; to make the inhabitants 
of the forests and the people in the vicinity my friends 
and allies; . . . [and] as soon as possible to produce an 
annual revenue surplus." Brandis succeeded trium- 
phantly in every respect, though it must be said that 
the population density of Pegu was low at that time. 
The forested hills of Pegu were cultivated by slash- 
and-burn methods, known there as tauutiya. Brandis 
arranged to have the farmers paid to interplant their 
crops with teak trees. Thus, the taungya system of ag- 
roforestry, in which annual food and timber crops arc 
grown on the same land, was brought into existence 
and is now widely advocated in the tropics. With the 
aid of Brandis's working plan for the forest, imple- 
mented well before any working plan for any forest m 
England or North Amenca, the teak forests of Pegu 
continued to increase in yield and profitability into 
recent times. 

Brandis was appointed first Inspector-Cieneral of 
Forests for India. He set at once to drawing up a sys- 
tem of forest law appropriate to India for that time, 
and in 1 868 the Indian Forest Service was inaugurated. 
In the early years Brandis hired further German forest- 
ers. One of these, William Schlich, later founded the 
first forestry school in a British university. His classic 
Manual oj l-oresiry. published between i88<;-<;K, laid 
the groundwork for forestry both in Britain and in the 
empire. Brandis consistently urged that "ultimately it 
is hoped, that a large proportion of native forest of- 
ficers for the higher appointments may be available." 
Through his efTorts, by 187H the Forest School (later 
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The temple at the sacred forest of Sanggi, Bali. Indone- Indian swiddencrs illegally farming within a forest rc- 

sia. This rclirt of the primeval forest has been preserved serve. A cash crop of cannabis has been planted between 

for centuries and is surrounded by irrigated rice lands. the rice. 




the Indian Forest College) was established, although 
many decades passed before Indians filled a significant 
number of senior appointments. 

It is fascinating to look back after more than a 
century at Brandis's priorities. He emphasized that as 
(he population grows, so the needs of the home market 
for forest products must increasingly take precedence 
over the forest export industry. He recognized that 
forest conservation rests ultimately with the will of 
neighboring villagers, who view forests not as stands 
of timber but as sources of various goods and services, 
including litter for fuel, honey, fruit, drugs, forage, 
and in dry regions, hay. The question of whether 
the villagers collected forest products by right or as a 
privilege was central to the forest plan. The tradition 
of the princely states was that it was given by the rulers 
as a privilege, so this permission could be taken away. 
This principle that permission for grazing, for exam- 
ple, could be temporarily withheld was recognized by 
Brandis as essential for forest management. 

There has been much thoughtless talk, as if the natives 
of India, in burning the forests and destroying them 
by their erratic clearings, were committing some grave 
offence. If the matter is carefully analyzed, they will be 
found to have the same sort of prescription, which 
justifies the Commoner in the New Forest (in England) 
to exercise his right of pasture, mast and turbary. Such 
rights, when the public benefit requires it, must be 
extinguished; but the wild tribes of India have the 




same claim as the holder of prescriptive forest rights 
in Europe, to demand that provision be made for their 
reasonable wants and requirements. 

Brandis emphasized the multiple values of forests. He 
promoted hay cutting in forest reserves and stall feed- 
ing of cattle rather than grazing and browsing, which 
destroyed regeneration and reduced the soil's capacity 
to store water. He was able to see the benefits of this 
policy when, in the great drought of 1 896, cattle were 
allowed into the protected forests following ancient 
tradition in famine years, bringing vital relief to the 
populace without lasring detriment to the forests. He 
promoted the management of particular forests for 
tannin, India rubber (Fiais), and for charcoal. But he 
also recognized that the harvesting of forest produce 
by villagers for commercial gain, as disdnct from do- 
mestic need, was neither a privilege nor a right and 
subject to the licensing laws of the land. The break- 
down of enforcement of this principle is perhaps the 
single greatest cause of deforestation in India today. 

Brandis wrote at length on the merits of manag- 
ing forests to maintain tree species in mixture, giving 
examples of disastrous epidemics of disease and insect 
pests that had ensued in European forests where this 
principle had been ignored. He was not only responsi- 
ble for the enactment of the first forest legal code but 
also in 1906 completed the first popular manual of 
Indian trees, which includes all indigenous species then 
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In many areas of India, as well as in other tropical re- 
gions, firewood and other nontimber forest products 
have great commercial value and their sale is important 
to niral villagers. A woman in central India carries fire- 
wood to market. 




known as well as commonly cultivated exotics, and all 
shrubs, vines, bamboos, and palms. The book remains 
a classic to this day. He also wrote the first monograph 
on the Dipterocarpaceae, preeminent hardwood fam- 
ily of the Asian tropics. 

It is extraordinary to discover that the principles 
advocated today for the management and conservation 
of tropical forests were already recognized and pro- 
moted in the nineteenth century. It is extraordinary, 
too, and disheartening that Brandis faced many prob- 
lems, which today are still unresolved. Between 1881 
and 1891 India's population, already high, increased 
by 2 million each year to 218 million. Already, i mil- 
lion square kilometers (390,000 square miles) of waste- 
lands existed. Brandis promoted tree plantations on 
these wastelands to take pressure off the protected 
forests, but this suggestion was often difficult to enact 
due to complex customary land tenure laws that pre- 
vailed. Nevertheless, by the time Brandis retired, a 
forest policy had been established and written into the 
law and protected state forests had been constituted, 
often through liberal compensation of hereditary land- 
lords. Most of what has followed has been due to the 
exertions of Brandis, one man who seized the extra- 
ordinary opportunities of a remarkable moment in In- 
dian history. 

Teak ( Trctona grandis) and sal {Shorea robusta) are 
the two leading tropical hardwoods of India, and 
both occur over a wide range of seasonal climates. 
They were subjected to exhaustive, nationwide re- 
search aimed at managing natural stands for maximum 
timber production on a sustained basis. Both trees 
occur as single species stands in nature, and methods 
to encourage this tendency were sought. In so doing, 
much was learned of the ecology of these species, and 
of the importance of fire and cattle browsing in the 
regeneration of trcipical forests of seasonal climates. 
Successful prescriptions were eventually devised for 
both species and for most of the diverse site condi- 
tions under which they occurred. But, as Brandis had 
predicted, pest and disease problems were intensified 
by this quest for monoculture. The fungus Polypoms 
shon ae increasingly attacked the roots of sal, the beetle 
Hoploccramhyx spiniamtis the trunk. 

The low priority accorded to forest products im- 
portant to the village economy was revealed by their 
official designation, "minor forest products." It was 
implied that community forests would provide such 
resources, leaving the state forests for state and national 
timber needs. But community forests were not ade- 
quately managed and suffered the "tragedy of the com- 
mons" of medieval rangeland, which became degraded 
in the absence of anyone personally responsible for 
them. Villagers whose nearby forests were protected 
for timber production felt betrayed whai the plants 
that provided their forest resources disappeared un- 
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An officer of the Forest Department in colonial Malaya 
surveys the effects of the invasion of Eugeissona irislis, an 
undesirable palm, in the forest. 




dcr management practices that favored timber species. 
Matters were made worse following independence: the 
princely states were dissolved and forests that were 
once protected by traditional fiat came under a gov- 
ernment administration pressured by its citizens to al- 
low greater access to resources hitherto unavailable to 
them. Even now, the reserved forests all over India 
shrink in area as the understory and the tree seedlings 
are browsed by cattle, cleared for cultivation of shade- 
loving cardamom, or cut for fuel. 

Rain forests were not e.\tensive in India (even as 
it was formerly defined) bemg confined to the south- 
west and northeast, and in coastal and northern regions 
of Burma. In fact, attention was concentrated on a 
very small number of species, in particular the faster 
growing diptcrocarps of the genera Dipterocarpus (in 
the northeast) and Hopta (in the south) and some other 
genera of tall-growing, early colonizers of openings 
and light hardwoods. The extensive montane forests 
were abandoned for timber production and increas- 
ingly converted to plantations. 

Thus, the failure to reconcile commercial and 
community demands on forest resources and, in some 
cases, to devise appropriate management practices 
opened the way to increased abuse of the natural forest 
resource, additig to intense pressure from the burgeon- 
ing rural population. In spite of all this, it must never 
be forgotten that India to this day possesses a forest 
service second to none in the tropical world, with 
well-trained staff of great dedication. And it is truly 
extraordinary how many forests and nature preserves 
still persist, encroached on but. in many instances, still 
with extensive well-managed tracts. 

The solution that India has increasingly sought to 
these problems has been the planting of fast-growing 
exotic species. Eucalypts, and. in the drier regions, 
mesquite {Prasopis) had been introduced long ago. Fol- 
lowing the Second World War. eucalypts in particular 
have been planted on a gratid scale in the tropical re- 
gions at all altitudes. Forests of eucalypts have largely 
replaced the southern montane rain forests. As exot- 
ics they have been relatively free of disease; as sources 
of timber they have exceeded expectations when well 
managed. But eucalypts iiave met increasing resistance 
from rural communities and have become the symbol 
of increasing hostility between villagers and the forest 
service. This should not have been difficult to foresee. 
The arrival of the inedible eucalypts has signified the 
final demise of such forest goods as oil fruits, forage, 
and hay. which arc so essential to the villager. High 
wood production requires the transpiration of much 
soil water, and eucalypts have adversely affected irri- 
gation and well water. In the mountains, unlike the 
moss-laden trees of the old montane-evergreen for- 
ests, the geometry of eucalyptus crowns has proven 
inefficient at raking precipitation from passing clouds. 
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Since M^ter condensation onto foliage had been a ma- 
jor contributor to annual predpitaticMi in the head- 
waters of many ut' India's rivers, water has become a 
limited resource. Inadvertently the govcmnicntal de> 
daiim-making process has transferred care of an essen- 
tial commodity — water — from agriculture and the vil- 
h^cr to forestry and the government. The decision 
will now have to be reconsidered openly m the political 
forum . 

Now, at last, the urgency of the villagers' needs 
is fully recognized. 1 hcse needs arc being met through 
the introduction of fast-growint; lutrifying exotics, 
which can be regenerated without soil disturbance 
through stump shoots. Such trees as Leucama and Gly 
ricidia can be li irvcvtcd on .1 sh<irt riit.ition. provide 
tuelwood ,ind lor.ige. jiid ,n the s.iine time enrich the 
soil with nitrogeti and lessen the danger of erosion. 
These plants do provide the optimal solution for resto- 
ration of the wastelands, which now cover 5.700,000 
square kilonieiers (2,200,000 square tnilcs) in India, 
and should alleviate the pressure on the residual native 
forests. Can it really be said that they can represent a 
resK>ration of the quality of life that the aboiieiiuil 
forests provided? Is it prudent to assume that no adven- 
turous bug will invade or evolve to become the pri- 
mary, if transitory, beneficiary? In fact, an insect is 
already wiping oat Leuamu plantations in Melanesia 
and the Philippines and is ciinrently spreading west 
through Indonesia. 

One imaginative program for diversification of 
tree crops at village levels is being sponsored in the 
poor, infertile province of Bihar by the Tata Rural 
1 X-vilopnunt Society. Here, beside multipurpose fuel 
and torage crops, trees arc grown tor tussore silk 
Weaving, lor honey, bidi (a native tobacco), and fruit 
under the auspices village enterprises. Still lacking, 
though, arc effective channels for implementing results 
of the outstanding research on strenmliening the rural 
economy, which has been conducted by many distm- 
guished Indian institutions. The Botanical Survey is a 
particularlv tellinu ex.imple of good research that is 
Underutih/ed. 1 he Botanical dardens in C alcutta were 
founded in 1775 as a station tor the introduciioti of'and 
expehmenution with new crops. The survey of the 
Indian flora proceeded rapidly: the first technical ac- 
count of the Indian flora was published there in 1S22- 
26, and by the 1S70S a more comprehensive version 
appeared, which is still in use today. Currently, the 
Botanical Survey of India conducts a ma jor program 
for the identification and, where possible, conservation 
ofrarc ind endangered species. Tlie National Botanical 
Research Institute and the Central Institute of Medici- 
nal and Aromatic Plants at Lucknow we uoam in 
search into indigenous flora with economic promise. 
But ate diese promising new plants coming into village 
cultivation? To what extent is international exchat^ 



of useful genetic varieties, which was the spark that lit 
colonial agriculture, being fostered bv such institutes? 
And with whom can India exchange such material? 
UntQ die pottntial of the native Aoca Co yi^ new 
crops is leoognized, the diverse resources of the re- 
maining native forests will increasingly be expknted 
beyond their capacity to sustain dietnselves. 

Peninsular Malaysia 

The history of forestry in Peninsular Malaysia over the 
last century tolls a very difTerent story. Although the 
population, starting from small beginniiit;s. contnuics 
to mcrease at 2.8 percent and the Malaysian govern- 
ment is unique in the developing world because it. 
almost unbelievably, has an ofTicial policy of promot- 
ing large families, the national total is still only 14.4 
million or 1.12 people per hectare (2.7 per acre), of 
which fully ii.i million, or a. 19 per hectare (5.4 per 
acre) are confined to the peninsula. India, for compar- 
ison, has an avcr.ii;o of s.5y people per hectare (iji.8 
per acre). In this important respect Peninsular Malay- 
sia gives insight to what, in certain respects, must have 
happened in the early history of India. The lowland 
climate typical of all Malaysia is unknown in India. 
In .Vlalaysi.i, tin .is ci .ii.',e. [hctc is nunc i.untall than 
expected evaporation every month ot the year. Oc- 
casional droughts do occur, diough, at unpredictable 

intrrv.iK 

M.ilaysid IS not. by internationally accepted stan- 
dards, any loiter a developing country but rather a 
middle-income nation. Those who bemoan the felling 
of the Amazotuan forests should realize that Peninsular 
Malaysia's remarkable history of successful develop- 
ment and high standard of living has been overwhelm- 
ingly due to the wise management of her generally 
poor soils, which are no better than those prevailing 
in the Amazon basin. This has entailed converting the 
original rain forest to highly profitable artificial forests 
of exotic commodity crop plants: tirst coffee, then 
rubber, and later oil palm. 

UntO the colonial period the sparse population of 
the peninsula (then known as .Mala\a) was concen- 
trated along the coasts, and the economy \Aas b.ised 
on harvesting the wealth coming down the imruly and 
turbid rivers. The politically dtmiinant coastal Malays 
traded jungle produce with scattered inland tliba. 
Clay and silt brought down by the river was deposited 
in great alluvial fans supporting niangrove swamps, 
the spawning groimd of a bountiful inshore fishery. 
Except in die immediate vidtuty of the rivers where 

they re.u licd the lowlands, most of the fotest almost 
certainly had never been cultivated. 

By the nineteenth century alluvium of some riv- 
ers in the western peninsular states of Pcrak and Sclan- 
gor had been found to contain tin, and inland settle- 
ments of Chinese tin pannets sprang up. The modem 
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c.ipitul, .ipprojirMtilv ii.iimii Ktula Lumpur, which 
means "mouth ot the muddy river," started as one 
soch settlement. 

The British, first of the western colonial powers 
to gain influence in the hinterland of the peninsula, 
eariy set about investigating the potential of the indig- 
enous forest resources in international trade and as 
plantation crops. The botanical garden at their trading 
center of Singapore was established in 1S75 t<i investi- 
gate promising native species and to introduce exotics 
for trial. In fact, until early this century agriculture and 
forestry came under the director of the botanical gar- 
den. A Forest Department was established under the 
fuperintcndcnt of the j^irdcn in i8S v 

The first indigenous forests reserved for sustained 
timber production were established as early as 1888 in 
the heavily agricultural sute of Malacca and on the 
island of Penang. Forests ac^accnt to villages were 
lightly h.irv(,'sti-(l for their sc iltcrcil, naturally durable 
heavy hardwoods tor boat and house building, hiland 
tribes endoced farther afield for game, medicinals. and 
the equally scattered jelutong (Dyera) and gutta-percha 
{Pala<}uium) latex-bearing trees. Jelutong was a source 
of clu'wuig gum, w liilc gutta-pen 1'. I \\ tlie preferred 
source of rubber before Hevea was introduced and still 
has speeiaKted uses on account of its extraordinary 

elasticity In the nini/trenth century gutta-percha WaS 
import.mi in [he Malayan export economy. 

In ] s 7 the Hevea rubber tree was introduced from 
Brazil, tree from its natural pests and thus amenable 
to cultivation in single-species plantations. At that time 

cofTce and coconut were the principal commodities 
grown on plancuiuns, bodi un .1 small scale. Although 

rubber did not become a significant crop until the early 
twentieth centuiy, the event was to be of cardinal im- 
portance in the future of Malaysian forests. 

H. N. Ridley, director of the botanical garden 
while at the same time responsible for agriculture and 
forestry, was instrumental in the development of both. 
He became the father of the Asian rubber industry 
through his policies and innovative research, as well 
as the father of forest conscrwuion in Malaya. When 
the autonomous government departments of forestry 
and agriculture were eventually established, the rubber 
plantations became the responsibility of agriculture. 
Thus was instituted a divisive rivalry over land d^ 
velopment, which exists to this day. Forestry has never 
won, though Ridley's reserves still exist. 

It was difficult to establish seedlings of the durable 
hardwoods and gutta-percha trees, both of which are 
slow growing and shade loving. A successful plan- 
tation ot gutta-percha was. lio\'. L\tt. established. In 
1900 a senior member of the Indian Forest Service, 
H. C. HiU, was sent to Malaya to advise on bodi forest 
administration and the management of the rain forests 
for sustainable production of timber, ile noticed two 



important differences between these Mal.iyaii t'orcMs, 
which experience virtually no seasons, and the seasonal 
rain forests of India. The first was that Malayan for- 
ests, unlike their lowland tropical Indian counterparts, 
were well stocked with seedlings and saplings. Repro- 
duction of logged trees could thus be assured if these 
seedlings were given sufficient space togrow by thin- 
ning die small trees and undergrowth. Trie second di& 
tercm c was th.it tin- trees <if cuiiiitKTci.il v.iliic were 
widely scattered among many hundreds ol others of 
unknown value. There are, in fact, sixteen hundred 
native tree species in Peninsular Malaysia whose trunks 
exceed twelve inches in diamfeter at maturity, and per- 
haps twenty-five hundred additional, smaller species. 
The peninsula is one-hundredth the area of the United 
States, which contains less than one-tenth that num- 
ber of tree spedes. Compared even with die sea- 
sonal tropics, this number is astounding, tn contrast, 
Brandis recognized only twenty-tour hundred tree 
species of all sizes in the whole seasonal region to the 
north of the peninsula in Asia, induding Pakistan, In- 
dia. Burma, and Bangladesh. 

By iyi 5 expansion of tin mining and establish- 
ment of rubber plant.itions t'ueled rapid colonization 
of the hinterland. Cities like Kuala Lumpur and Ipoh 
created a demand for firewood, whidi could be conve- 
niently met by the commercial sale of the small non- 
commercial trees cut to reduce competition with the 
hardwood seedlings. Until that time this practice had 
not been economically practical. By the 1920s the fuel- 
wood thinnings were proving more profitable than the 
hardwoods themselves 

This process early deiiioiistraied boili the bctiofit 
and a Haw in management of rain forests for commer- 
cial production. High species diversity gives flexibiUty 
in the ways in whidi the forests can be exploited to 
meet changing demands. The flaw is that changes in 
demand are unpredictable and take place more quickly 

than the time it takes to grow a forest tree. 

From the 1920s more intensive reseatdi into the 
regeneration of managed natural rain forests was car- 
ried out in Malaya than anywhere else in the tropics. 
By the 1930s mechanization became commonplace. 
Tractors started replacing bullock-drawn sleds in the 
forests, while the hand-operated sawpits rapidly gave 
way to sawmills. At about the same time timber pre- 
servatives, derived from the grou ing petroleum indus- 
try and impregnated under pressure, came onto the 
market. Cheap kerosene, however, had by then largely 
replaced the demand for fuelwood. Forest researchers 
introductrd inexpensive techniques for girdling and 
poisoning unwanted trees in regenerating stands. To- 
gether, these iimovaiioiu stimulated more intensive 
forest exploitation and the b^^innings of an export in- 
dustry. Eventii.dlv, research defined uses for the tim- 
ber of 80 percent of the species reaching merchantable 
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size it) chc forests of Malaya. Once agm, the market 
had taken a fundamental turn. 

Once again though, the change in market was a 
blessing to forest management With the introduction 
of preservatives, a market was found for the Hght 
hardwoods of the diptcrocarp &mily — the red liUtaiis, 
Philippine mahoganies, or nKiunfir. Unlike the shade- 
tolerant hardwoods, these species regenerate wen in 
the large openings that mechanized logging causes. 
Following World War II, foresters found to their pleas- 
ant surprise that forests, which had been illegally 
logged during the war. were well stocked with seed- 
lings of the light hardwoods, which were then favored. 

Meanwhile, a halt century ot experience in the 
field, strengthened by three decades of careful research, 
led to the now dasstcal mediod of managing rain forest 
for timber known as the M.ilayan UTiifortn System, 
formulated in i94*>. This method maximizes the har- 
vest of timber-sized trees. It takes advantage of the fzct 
that plentiful seedlings persist on the ground in the un- 
derstory. The growdi of these seedKngs is encouraged 
by poisoning trees rcm.iining after logging These es- 
tablislied seetilings then grow into an even-aged stand 
of the most favored species. 

Were it not for the vicissitudes of the Second 
World War and the ensuing civil war (1948-59). this 
period would have marked the heyday of Malayan 
forestry, instead, much of the forest remained inac- 
cessible throughout this period, and die successful 
methods developed by some forty irv of resc.ird! 
and experience only brought results un a iimited scale. 
Un l ortnoaiety, the Forest Department did not success- 
iuUy incorporate these procedures and plans for a per- 
manent forest estate based on management of natural 
rain forests into an ofTici.d national forest policy. Ac- 
cording to Malayan law land was technically under the 
jurisdiction of the governments of the eleven princely 
states and former colonies; these provincial govem- 
mencs tenaciously resisted attempts to restrict their 
freedom t)f actit>n. Nor were the powerful agricultural 
interests in central government distinguished by their 
support for enactment of a national poHcy. 

Malaya became independent, as part of Malaysia, 
in 1957. The m.ajor priority of the new government 
was to provide work for the landless, a policy that 
continues to the present day. It was realized that indus- 
trialization would not provide a solution to unemploy- 
ment for many years to come. To provide employ- 
ment in the interim, the entire lowland forest (c.sccpi 
for some national parks and nature preserves) was 
des^nated for conversion to commodity plantations, 
mainly oil palm and rubber, before die end of this cen- 
tury- Thi- forests, before conversion, were hurriedly 
logged for the most profitable timber. In addition to 
small areas of mangrove^ peat swamp forest and plan- 
tatton, die forest estate is now reduced to the high- 



lands and steep lands of the interior, for which an ef- 
fective management system has not yet been devised. 
At the same dme tise of heavy machhwry. inadequate 
supervision nf workers, and steep terrain now play 
havoc with the established seedlings upon which natu- 
ral methods of regeneration must depend. 

Those of us who aie comnned about the fiiture 
of tropical forests may decry this most recent change 

in market conditions, which has becti disastrous for 
the old rain-forest resource. But it must also be recog- 
nized that the conversion of rain forests to commodity 
tree crops has allowed Malaysia to become a middle- 
income nation, bringing unprecedented prosperity to 
her people and capital for rapid industrialization. Fur- 
ther, the Malayan Uniform System would not have 
conserved the original biological diversity of the for- 
est. Zoologists have found that the abundant fruits of 
many strangling fig attract birds and primates troin 
great distances. The fig crops may even determine the 
number of animals that a forest can support because 
they provide a food source during long periods when 
few other species are in fruit. These great strangling 
figs, on n hich so many species of wildlife depend, 
are untortunately anadiema to foiesters, because they 
grow in the crowns of timber trees and eventually 
strangle their hosts. Vines, too, have often been poi- 
soned and cut out of such managed natural forest be- 
cause they impede the growth and distort the form of 
the timbnr trees. Slow-giowhig tree species, of wMdi 
tliere are nianv, would also have been eliminated by 
the Malayan Uniform System because they failed to 
reproduce within the length of a felling cycle. 

If die ameUorative effects of forests on climate and 
soils are the sole concern, then a well-managed rubber 
or oil palm estate is not substantially inferior to a nat- 
ural forest. Its canopy, like that of a rain forest, will 
remain cool during the day as it evaporates almost as 
much water as a lake. Its leaves wiU fix carbon &om 
the atmosphere, which wiD be converted to wood, la- 
tex, or oil If the centra! concern is a social one, bio- 
logical versatility should be nvaintaincd in Malaysia 
and throughout the tropics. The forester and the ttee 
agriculturalist can then continue to respond to chang- 
ing market trends as they have in the past. 

Malaysia is currently experiencing the next major 
market change in tree crops, which may be the most 
radical to date. The response, so ftr, has been at best 
confused and at worst a misguided expectation that the 
cliange is only temporary. All over the humid, tropical 
world, massive schemes are underway to clear for- 
ests for the same commodity crops in which Malaysia 
has excelled. Malaysia was the first to succeed on the 

grand scale and has reaped the rewards. But now estate 
wages in Peninsular Malaysia are up to five tunes those 
in Sumatra, only fifty miles Co the west across the 
Straits of Malacca. Capital is moving out of the Malay- 
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sian plantation industry in favor of the Indonesian. 

Increasingly Malaysian smallholders arc giving up and 
moving to the towns. Illegal immigrant labor is be- 
ing employed on Malaysian plantations. This has hap- 
pened durii^ an impieoedented slump in commodity 
prices, which lecendy caused the first year in which 
the rate of growth of the Malaysian ecotiomy has de- 
clined during the postwar period. 

Tlicrc IS every indication that relatively low com- 
modity prices will persist. Over the next thirty years, 
the population of the industrialized consumer nations 
will no; iiu rcase much more than lo percent, wlicrc.is 
that of the producers will double. Where will the mar- 
ket be (or ^ products of aU Ais new labor? The 
most promising opportunities for market expansion 
are undoubtedly within the tropical regions, but such 
cspmrion will depend on maintainiiig the hard-won 
nntwovements in the standard of living gained to date. 
Lower transportation costs and greater &miliarity of 
consumers \<.'ith products vvitliin the regions provide 
enormous opportunities for crop diversification. These 
new crops will come from innovative research in 
which modem technology is applied to traditional 
crops and from the promising species surviving in nat- 
ural rain forests. 

Conservation of the genetic diversity in carefully 
sdected and representative natural forest preserves 
must be an integral part of future land development. 
In fact. Peninsular Malaysia has already gone some 
way toward conserving the lowland forest — by tar 
the richest in species of all ecosystems — ^although it 
is sdU inadequatdy represented in pre s er v es. Govern- 
ment agendes, urged on by an increasingly informed 
and articulate public, are creating new preserves and 
strengthening legislation protecting the old with active 
assistance from the biological community. 

The rdarive cost of pesticides will increase once 

the fussi! fuels from whicli they are synthesi/cc! b;-- 
comc scarce and as poor soils, whose low productivity 
can only be profitable if maintenance costs arc kept 
low, are brought into plantation. Evidence is growing 
that populations of contagious diseases and pests can 
be better controlled in diverse mixtuies of tree species 



than in monocultures. The application of this principle 

to the scientific design of plant.itiotis has yet to be- 
gin, although its utility has been proven by the ancient 
practice ot mixed species home gardens and orchards. 
The final twist in this Malaysian talc is that a relatively 
low population, combined with a well-managed econ- 
omy, has kept illcg.il public iiuursidn into n.itur.il 
forests at a low level. In fact, public demand tor goods 
and services originating from the natural forest should 
now be stimulated, so that in the future demand for 
nontimber products, water, soil conservation, and rec- 
re.uion rather than for timber will determine manage- 
ment policy. 

I nave chosen as examples two tropical countries 

whose ir.ick recorti for forest m.in.ir.emcnt. though far 
from pcrtcct, arc clearly among the best in the develop- 
ing world. In India, the diverse traditional uses of 
the forest, though assailed, remained an important and 
recognized part of the forest economy, while the tim- 
ber industry, which grew in response to international 
demand early in the colonial period, subsequently b^ 
came dominated by the national market. In Malaysia, 
successful economic development, in which forestry 
contributed, was export-based and traditional uses of 
the forest became subordinate But in recent years 
the home timber market has grown in importance as 
r.w p opulation and prosperity have increased there. In 
both cases, it was difficult to justify maintenance of 
natural forest for timber production alone, but the 
importance ot' this resource in the long-term de\ elop- 
ment ot the rural economy has become incrcasmgly 
apparent. Even with excellent management, it is di^ 
Acult to develop a viable land-use policy that conserves 
the biological diversity of tropical forests. But our 
success in doing so will detemiiue the quality of Bfe 
in the tropics. Success is ccrtamly possible. 



This essay owes much to the iiibpiratiun and writings of Sir 
Dietrich Brandis, founder of the Indian Forest Service, and 
John Wyati-Smith, to whom wc owe the final definition 
of the Malayan Uniform System, which remains the only 
proven succeai&i mettiod of managing tropical nin forest 
for timber production through natural regeneration. 
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l^^^^ucheast Asia is a large and diverse region. It 
comprises die area lying between India to the west and the Pacific Islands to the east, China to the north 

and Australia to the south. It covers countries situated on the Asian mainland, such as Thailand, 
Peninsular Malaysia, and Vietnam, as well as countries that have national territories composed of many 
islands and mdes of ocean. The insular countries include Indonesia, the Philippines, and Papua New 

Guinea. 

The natural lesoutoes of dw region, and in particular 

its tropica] forest resources, have attracted worid at- 
tention. .Miinv <iiiiin,il species ,ire emleniic to insular 
Southeast Asia, that is, they occur nowhere else on 
earth, and the same holds true for plants found in the 
area. The tropical forests of the region are home to 
many plant and animal spceics of coiiuncreiai impor- 
lance, and forests have played and continue to play a 
central role in the development of this region. 

Like the rest of tropical Asia, the Southeast Asian 

countries are, in general, densely populated, .md ii is 
expected that witlun the iie.xt thirty years the popula- 
tion of the area will double. ( mvernmcnts have found 
it bard to meet the needs of the ever-giowing popu- 
lation. Rapid national development and in particular 
L Ttinoniic dcvelopniciu have been largely based on the 
exploitation ot natural resources, which is one of the 

qiridccst ways to earn the foreign eitchange needed to 
support development. Natural resooroe exploitatioii, 
however, has not always been based on sound scien- 
tific data and planning. The impact of such exploita- 



tion on the environment and the resulting degrada- 
tion of forest resources have aroused the concern of 

CiMlscrvationists. 

Opinions on how to use forest resources wisely 
as well as how to plan and implement their conserva- 
tion have been discussed at many national, regional, 
and international meetings. Actions that would put 
these ideas into praaicc, panicularly at the national 
level, have not been pursued as vigorously and success- 
fiilly as they should be. No matter how excellent the 

discussions and formulations have been, without na- 
tional inipienientation they are condemned to remain 
only imcrcsting academic topics 

Keeping dhese regionwide problems in mind. I 
shall focus most of my discussion on the nation of 
Indonesia. It has the largest population in Southeast 
Asia, and it includes within its borders the largest area 
of tropical humid forest in the region. How liHlonesia 
uses its resources, including its human resources, will 
have a significant cfiea on the future of the Southeast 
Asian rain forest. 
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<3 In Indonesian tradition, a banyjn tree is considered sa- 
cred and IS never cut down. Although the obscr\'ancc of 
suci) traditional beliefs often wanes with modernization, 
they can play a role in modem conservation education. 



Where soils and climate arc favorable for agriculture. 
Southeast Asians have used every piece of land available. 
These terraced fields in central Java, Indonesia, support 
some of the world's highest human densities in rural areas. 
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Human Resources 

The most important asset of any country is its human 
resources. However, this asset may turn into a burden 
if the number of people is excessive and their levels 
of education and training arc low. The countries of 
Southeast Asia, together with the part of hcUa dut lies 
within the humid tn^cs, mdce up a mete $ peccent 
of the world's dry land. Yet not less than a quarter of 

the e.irth's total population inhabits this region. Even 
when India is excluded, 1 5 percent of the earth's total 
population lives in Soodieut Asia. 

Family-planning programs designed to control 
population growth arc in operation all over Southeast 
Asia, and even thou^»h some results have been encour- 
aging, the growth rate is still relatively high. Where 
the present rate of approximately 2 to 3 percent annual 
i-rowrh is not checked, in twenty years populations 
will increase by 60 percent or so. With such growth 
ratC'.. liidDnesia will in the year 2000 have a popula- 
tion of 210 miUion, Malaysia 21 million, the Philip- 
pines 76 million, Papua New Guinea 5 million, and 
Thail.ind 60 million, giving a regional tot;i! of 572 mil- 
lion. By contrast, in 1980 the total population of all 
these countries was 265 million. 

The continuing growth of these populations is 
largely due to reduced infant and child mortality; un- 

fortunalt K . reductions in the birthrate have not kept 
pace. The desire to have many children still prevails 
among Southeast Asian families, especially those with 
low incomes. The population of the region includes 
many young people, which gives great momentum to 
further growth. Thus family-plaiming programs still 

have a long way to go. 

Not only the size but also the cUstribution of the 
population is important when considering conserva- 
tion issues. In contrast to many other parts of the 
world, few Southeast Asians in ntu-s. roughly Ho 
percent are rural. While the majority of these people 
are agriculturists, this figure also includes members of 
traditional tribal groups who live at very low densities 
gathering, hunting, and fishing deep within forests. 

The insul.ir region of Southeast Asia has particu- 
larly skewed population distribution. Indonesia, for 
example, comprises I3,<l77 islands. Of die five major 
islands of Indonesia, Java is tlie smallest in size, yet 
70 percent of the country's 170 million people arc 
crowded onto this one island. 

Problems and prioridcs arise not only from num- 
bers of people, howrever, but also from their quality 
of life. Education has been given .i high priority in 
such countries as Indonesia, but major piubicins still 
remain. The average level of cducition varies from 
country to country and also within each country. The 
problems of education are very complex, involving 
not only the need for schools .itui iilr.t.itional materi- 
als but also the difficulty of tinding adc4uately trained 



instructors at all levels. Illiteracy is still a problem in 
every one of Southeast Asia's countries, although to 
difioing degrees, and there continue to be great differ- 
ences in literacy rates between rural and urban areas. 
In Indonesia, for instance, the literacy levels achieved 
are still tar from the desired national goals. 

The ultimate goal of national development is, of 
course, to raise the quality of life of die people. An 
Index of Quality of life is sometimes used to measure 
just how far the living conditions fall short of a theoret- 
ical ideal in any country or region. This index is based 
on three measures: early death rate, life expectancy at 
die age of one, and the level of literacy. The highest 
possible score is 100 points, out of which the developed 
countries have reached an average of 90. Jakarta, In- 
donesia's capital dty. scores 72 pdnts, but in rural 
areas the quality of hfe is assessed at a much lower 53 
points. 

Although literacy is included in the quality of life 
index, it does not adequately indicate shortcomings in 
the general level of education. In today's world an un- 
derstanding of science and technology is necessary, 
and this requires a certam level of education. Low edu- 
cational levels also make it very difiicult to convey the 
importance of environmental oanservation to the gen- 
eral public. 

Forest Resources 

Most of the natural forests of Southeast Asia can be 
classified .is tropical rain forests. There is, however, 
considerable variation in species composition, den- 
sity, tree height, hiomass. and other variables as one 
moves from the lowland to the subaipine forests. 
Many Southeast Asian rain forests arc characterized by 
tall buttressed trees that fortn a closed canopy high 
above the shaded forest floor. The branches of these 
trees usually hold a great mass of woody lianas .ind 
epiphytic plants. The total area of this kind of forest 
in Indonesia is 90.6 million hectares (226.5 millitm 

acres), while Malaysia has :: I tnillion hectares (57.5 
million acres), and I hailaiid and the Philippines have 
10 million hectares (25 million acres) eacli. 

The rain forests of the Southeast Asian lowlands 
are especially diverse biologically. An inventory of a 
forest plot measiirini: 4^ heciarcs 11 iz s acres) in Bru- 
nei on the island ot borneo found a total ot 760 plant 
species. And on only I hectare (2.5 acres) on the island 
of Sumatra, 60 plant specks were found. In Penin- 
sular Malaysia alone one can find no fewer than 75,000 
species of seed plants (a category that excludes femS, 
mushrooms, fungi and other plants), of which 4,100 
are woody. 

.Many plants of Southeast Asian ram forests are 
particularly showy or unusual in appearance or habits. 

Lianas are among the most characteristic features ot 
these forests; in Southeast Asia among the most in- 
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Among Southcist Asia's j»rcatcst n.iciir£i1 treasures is the 
oran^utJii. a lorcst-<l\VL-llin^ great ape and one of man's 
closest relatives. Its continued existence in the wild is 
thr»tci)cd by rapid deforestation. 




tcrcsting lianas arc pitcher plants, stranglcr figs, and 
passionflowers. One gigantic liana belonging to the 
legume family grows up to 1 50 meters in Icngtli and 
has individual pods thai measure .) meter long. 

Orchids grow both perched up in trees and on the 
ground. There are no fewer than five thousand spe- 
cies of them in insular Southeast Asia alone; in fact, 
the bot.uiical family of orchids, Orchidaccac, includes 
more species than any other botanical family in the 
region. Many of them are of considerable economic 
importance, especially the Dcndrobiuins. and Wuidiis. 

Apart from orchids. Southeast Asia has more than 
its share of unusual flowers and inflorescences. The 
giant Rtiffii'sia, which is found in the forests of Bcng- 
kulu, Sumatra, and Kalimantan, has the largest Huwcr 
found anywhere in the world. The petals arc very 
showy and grow to a meter in diameter. Attempts to 
cultivate this gigantic parasitic plant have, thus tar. 
been unsuccessful. Another spectacular species, the 
giant arum (Aniopliophiillus tiitimiiu) thrives in the for- 
ests of Sumatra as well. I'hc single inflorescence of this 
unusual plant is up to a meter and a half lung. Its dis- 
tinctive smell reminiscent of rotting meat attracts the 
insects that pollinate it. 

Rattans or canes are another special feature of 
Southeast Asian forests; in fact, this region is the only 
place where rattans grow naturally. There are many 
species of rattans varying in thickness from about three 
millimeters (one-eighth inch) to that of a human arm; 



an individual plant may attain fifty meters in length. 
They have a multitude of uses: the sale of rattans is an 
important source of income for interior peoples of 
Kalimantan and elsewhere. 

Birds arc another interesting feature of the tropical 
forests. Southeast Asians appreciate birds not only as 
sources of food but also for their song, their beauty, 
and other more mysterious qualities. Several tribal 
groups of Kalimantan take their ittiportant omens for 
farming, traveling, and ceremonial observances from 
rain-forest birds. Some groups of Central Kahmantan 
will not dance without the feathers of the rhinoceros 
hornbill attached to their hands in a graceful fan. Horn- 
bills are also killed for their large casques, which tribal 
people carve into precious ornaments. In Irian Java, 
many species of the spectacular bird of paradise are 
also the victims of their beauty. 

Southeast Asia is of great interest to zoologists. 
Wallace's line, a zoogeographical boundary that passes 
to the cast of the Philippines, between the islands of 
Kalimantan and Sulawesi, and ends between Bali and 
Lombok, separates a distinct western region with a 
very diverse fauna of clearly continental Asian ancestry 
from an eastern region where a reduced array of Asian 
animals is intermingled with wildlife species that orig- 
inated in Australia. A number of important animals 
found on the west side of this dividing line are not 
found in the east and vice versa. Large rain-forest ani- 
mals of the west side, such as the one-horned rhino 
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and the banteng (a species related to the cow), arc ab- 
sent from the eistem region. The rain forest of the 
western region is also rich in anriiropoid apes, namely 
the orangutan, gibbon, and si.ini.uit;. which arc not 
found east of the hne. Sulawesi isLuul. which is on 
the eastern side of the line, is especially important be^ 
cause of its endemic small mammals, such as the anoa, 
a dwarf buffalo, and the babmisa. a kind of boar with 
etiornious tusks. 

The forests harbor other natural resources, in- 
duding important mineral deposits. Among these are 
metal ores, precious stones, petroleum, and other fuel 
resources. The discovery of such riches, however, of- 
ten bodes ill for the forests. When these deposits jrc 
found under the forests' cover, interest in cxploitmg 
them is usually very strong, and destruction of the 
forest is frequently die result. 

The Use of Forest Resources 
The large variety of plants and animals of southeast 
Asia's tropical rain forests have been tised by the peo- 
ple who tradition.iliy ]t\ f iti or near the forests. They 
gather tubers, fruits, shoots, and leaves tor tooti; they 
hunt deer, pigs, monkeys, and birds. Many plant spe- 
cies and animal products are valued for their medicinal 
efficacy. Others are sought for tanning and dyeing; rcs- 

ilUf oils, and turpentine are tappt-J from certain species 
of trees. The forest people produce handicrafts from 
rattan, bamboo, and other fibcr-producmg plants, as 
well as animal skins, feathers, and horns. They gather 
fuelwood for cooking; in the highlands people also 
burn wood for heat. The knowiodiu of rhcsc forest 
products and (he uses to which they can be put have 
been passed down from generation to generation; for- 
mal science has contributed little to this large body of 
knowledge. 

Southeast Asians have long known uses for a large 
number of naturally occurring forest plants, but they 
also began to domesticate phoits many thousands of 
y:- ir'^; .n;;! s\ stems of tr.iditional agriculture exist 
thuju^hout the region. Perhaps the most widespread 
type of agriculture, and certainly one that concerns 
oonservarionists, is shifting cultivation. Under this 
system farmers clear and crop forest land for a year or 
tw-o. although they may also cultivate some secondary 
crops for a longer period. The domestication of many 
forest plants, cq>ecially fruit trees and medicinal spe- 
cies, has acxximpanied this type of agriculture. While 
it is an effective way of raising crops in forested areas 
with small human populations, shifting cultivation is 
generally characterized by the use of relatively simple 
tools and low labor input in tending the field. 

In Indonesia and elsewhere, howev<er, more in- 
tensive and commercially oriented forms of shifting 
Cultiv.ition also exist Cultivators often use such non- 
traditional tools as chainsaws for clearing and select 



crops primarily for their market price and not lu'cause 
they satisfy subsistence needs. The great diversity of 
crops common in tradititmal shifting cultivation are 
frequently replaced by monocultures Or a few COm- 
nicrcially important crops. 

Agriculture is not the only reason why forests in 
Indonesia and the rest of Southeast Asia are cut. Trop- 
ical rain forests in the region have been logged manu- 
ally since before the Second World War. In liu p.i-,t 
twenty years, however, this exploitation intensified as 
the logging industry has been mechanized. The low- 
land rain forest has been the principal target of such 
logging. Foresters have developed several systems of 
harvcstiiii; timber hi a diveise rain forest to ensure 
minimum damage to the original plant communities; 
however, none as yet is really satisfactory. Therefore, 
the disappearance by the end of this century of most 
lowland rain forest in Southeast .^sia continues to be 
a serious possibility. 

Some reforestation programs, often taking the 
form of plantation establishment, have been launched 

in SoLitheast Asia to cope with the deforestation caused 
by timber exploitation. Less than lO percent of the 
fuelwood demand m the year 2000 will be filled by 
plantations, however, if the current rate of csublish- 
ment continues. We have little hope of increasing the 
reforestation rate greatly in the near future, as much 
basic scientific research on reforesting humid tropical 
areas is yet to be done. 

Conservation Issues 

Is there any conservation program that can ensure the 
availability of forest resource!, tor the coming gen- 
eration? Conservation programs were developed in 
Southeast Asian countries long before large-scale forest 
exploitation began. Rules and regulations exist that tell 
tlic publu V. is allovs ed and what is not allowed in 
the forests. Understanding why such programs are not 
efiiKrive is crucial to any planning for the future. 

Following a world trend, early conservation ef- 
forts focused on the protection of particular species, 
primarily animal wildlife, which is naturally more ap- 
pealing to most people tlian plant species. The list of 
animals protected in Indonesia and neighboring coun- 
tries includes such rare endemic spedes as the anoa, 
tapir, bird of paradise, and some primates. A shorter 
list of protected plant species also exists. 

Physical uniqueness of an area was also considered 
an important element in the early conservation pro- 
gram. Among protected areas were such geologic for- 
mations as volcanic caldera. sand dunes, and limestone 
hills. In the 196O8 conservationists began to include 
unique biota as well: particular endangered ecosystems 
included mangroves, peat swamp forests, and lowland 
forests of trees in the Dipterocarp family. This em- 
phasis on whole ecosystems also followed changes in 
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worldwide chinking on environmental issues. 

Many people consider the conservation move- 
ment to be nothing but an expression of sentiment, be 
it for lu'.uny, rareness, or uniqueness. Indeed, it is 
very often ditYicult to put a precise economic value on 
the conservation of rare plants, animals, landscapes, 

or crdSN'siems. For this reason in the carlv |i;70s, an 
emphasis was plated on cducatiiii; people about the 
economic importance of protecting the related wild 
species of widely cultivated crop plants. The mainte- 
nance of sudi wild species is often crucial for improv- 
ing cultivated varieties, and thus the ct)nservation of 
these plants and ammals is in many instances impera- 
tive for the future existence of successfitl agticultuie. 

Because Southeast Asia is one of the centers of 
crop diversity, the countries of the region have fol- 
lowed the world movctnent in conserving their wealth 
of such genetic resources. Many crop varieties are pre- 
served not through cultivation but by conserving their 
seeds in cold storage facilities known as gene banks. 
Thailand and the Fhilippnies. for example, have es- 
tablished gene banks for such important crops as the 
winged bean, green bean, and others. 

Many native plant spcdes of Southeast Asia, how- 
ever, produce seeds dut cannot stored in such fa- 
cilities for a long period of time, including such eco- 
nomically important plants as durian, lambutan. some 
citrus fruits, and various timber spedes. Therefore, if 
these species are to be preserved in their genetic rich- 
ness, it is best to uJiiserve thetn iti tlieir natural habitat. 
When such conservation is not feasible, however, sam- 
ples of the species are maintained in living collections. 
Arboreta, collection gardens, and botanic gardens are 
now playing an important role in the conservation of 
plant resources. 

The rain forests of Southeast Asia are known to 
produce many wonderfol tropical fruits, but there are 
a varietN' <if still unappreciated spf< ies in these forests 
whose econonuc potential could be exploited. Many 
forest species have long been used locally, but their 
domestication and their broader diHusion is only be- 
ginning. Arenga palm {Amtga pinnata), for example, 
which is commonly foutid in the moist forests, is the 
main source of palm sugar. All parts of this palm arc 
usefiil in village subsistence. The fruits are edible, die 
tmnk pfoduoci starch, the leaves are good for roofing, 
and the leaf midribs are the raw material for basketry 

ami brooms. A seritjus attempt to eultivate it. Ik)\\- 

ever, has never been made although its wild popula- 
tion has been drastically reduced by the cutting of rain 
foiests. 

Many people believe that the destruction of rain 
forests in Southeast Asia can be slowed only it there 
is a clear tutional poUcy on the forests' use and conser- 
vation. Each Southeast Asian country claims that it 
follows a sustained-yield policy in using its forest re- 



sources; hence, they insist, conservation is a built4n 
process. While it is true that such policies are often 
included in tutional development plans, their actual 
itnplementation is often modified to suit particular 
situations. 

The problems of national development in South- 

east Asia arc as complex as the rain forests themselves. 
Actions taken by governments to solve immediate, 
pressing problems often seem shortsighted. As long as 
many Southeast Asians wake up each moming won- 
dering whether they will get enough to eat, howevor. 
it is understandable that conservation does not always 
get the highest government priority. 

Because labor and funds to back conservation pro- 
grams are scarce, the Southeast Asian countries have 
established cooperative ties within the region and with 
other regions. Collaboration is carried out under the 
auspices of regional agencies such as the Association 
of South East Asian Nations (asban), Soudi East Asian 
Ministers of Education Organization (sEAMEO), and 
Association tor Scientific Cooperation in Asia (asca); 
they also cooperate through such international agencies 
as the Food and Agricultural Organization (fao), the 
United Nations &ivironmental Programme (tmsp), 
and the United Nations Educational, Scientific and 
Cultural Organization (unesco). The establishment of 
Ihtenutional Bio8|dwre Reserves, in which a core of 
natural habitat is conaerved, is an example of interna- 
tional cooperation in Southeast Asia in conserving im- 
portant areas, among them rain forests. Natitnial parks 
serve the same function withm each country. With the 
estabUshment of national parks that indude human 
groups within or near their borders, any previous aC' 
tivity of the local community in and around the pro- 
tected area is considered an integral part of the oonser- 
vation program. 

Tne important role of nongovernment organiza- 
tions in devdoping an awareness of the need for con- 
servation within society cannot be overemphasized. 
The World WildUfo Rmd (WWI), for example, has as- 
sisted Soutlieast Asian countries in protecting endan- 
gered native animal species. In Indonesia, the wwp 
together with the Department of Forestry has de- 
veloped management plans for several national parks. 
Meanvriiile, the International Union for Conservation 
of Nature (rucN) is actively stimulating work on en- 
dangered plant species. The recently established Inter- 
national board for Plant ( K ix tic Kesources (ihpgr) is 
also now aiding the conservauon movement m South- 
east Asia, particularly in the preservatiim of crop vari- 
eties and their wild rdatives. 

Nongovernment organizations on the national 
level dealing with the conservation of nature also have 
an important role in assisting the government, which 
certainly needs to be augmented. KAany of those who 
join audi organizations are young and fiill of enthu- 
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The rain forests of Southeast Asia produce many wonder- 
ful fruits. Durians arc regional favorites. A vendor in 
Sutnbawa, Indonesia, arranges the spiky fruits for sale. 



siasm. If given proper guidance, a challenge, and a 
chance, they will become a powerful force spurring 
public participation. 

Conservation Is Everybody's Business 

It is imperative for Southeast Asian governments to 
decide what part of their natural endowment of re- 
sources will be tapped to advance national develop- 
ment and how that exploitation will take place. The 
decision of the Indonesian government to exploit tim- 
ber from the rain forests is heavily criticized for having 
been executed with less than appropriate conservation 
safeguards. Insufficient planning and lack of trained 
labor for monitoring timber concessions allowed con- 
cessionaires to avoid complying with laws and regula- 
tions. The government of Indonesia, realizing the im- 
portant consequences of such inadequate supervision, 
recently created a separate Department of Forestry. 
Within this department, the Directorate General for 
Forests and Nature Conservation handles the conser- 
vation program in Indonesia. The creation of this de- 
partment demonstrates the commitment of the Indo- 
nesian government to the conservation movement. 

There is no doubt that a formal system for dealing 
with forest conservation is needed in Indonesia. With- 
out public participation, however, the implementation 
of any conservation program will not be effective. The 
Minister of State for Population and Environment has 
attempted to enhance the role of popular culture in 
promoting forest conservation, and examples of tradi- 
tional philosophy, local practices, and religious teach- 
ings on natural resources and environment have been 
gathered and used in education. 

In the Indonesian tradition, for example, the ban- 
yan tree is considered sacred. Springs arc often found 
under mature banyan trees. Indonesians believe that 
holy spirits reside in the trees, which helps ensure the 
availability of clean water. A banyan tree is never cut 
down, no matter where it grows. The Javanese, who 
form 70 percent of the Indonesian population, also 
believe that sacred spirits dwell deep within forests. 
Shadow plays, based on the age-old Mahabharata and 
Ramayana traditions, are repositories of this knowl- 
edge. Such plays include gutmngau, a figure that il- 
lustrates a forest ecosystem in which plants, animals, 
human beings, holy spirits, and devils live together. 
The play suggests that to develop inner strength, one 
should meditate in the undisturbed forest and live har- 
moniously with its inhabitants. With modernization, 
however, this kind of traditional teaching is fading in 
importance. 

To spur public participation in conservation ef- 
forts, the government created an environmental 
award, kalpataru. that is given annually to an indi- 
vidual or group that distinguishes itself in conservation 
activities in Indonesia. Recipients have included low- 




ranking olTicials of the Directorate (ieneral for Forest 
and Nature Conservation who performed more than 
their assigned responsibilities and groups in remote 
areas who were successful in preserving unique cco- 
systenis or in making previously barren areas green 
with trees. 

Indonesia educates the public in the conservation 
of rain forests in many ways. Posters of endangered 
or rare species of platits and animals native to Indonesia 
have been distributed by the Man and the Biosphere 
(Indonesia) Programme. In addition to individual spe- 
cies, posters also show examples of virgin forests and 
the effect of human activities on the rain forests. Tele- 
vision and radio programs featuring rain forests and 
their functions are scheduled regularly to inform the 
public and to itivite their participation in conservation. 
Newspaper articles voicing concern for the future of 
rain forests appear from time to tin>e and have attracted 
the attention of the government and general readers. 
Theoretically, then, public support for the conserva- 
tion of rain forests should be developing in Indonesia. 

What Is Wrong? 

It has often been stated that education at all levels, both 
formal and informal, is necessary to ensure that conser- 
vation becomes a way of life. It is also well understood, 
however, that education is a long process. It is difficult 
or impossible to tailor educational programs to suit 
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Although expluicatiun of 
mineral resources need not 
result in extensive defor- 
estation, access roads and 
the promise of jobs frc- 
<|ucntly bring with them 
many people who cut 
down the forest for ag- 
riculture. This oil field is 
in the rain forest of 
Sumatra, hidonesia. 

Center; Although most 
Southeast Asians have 
probably never been in a 
rain forest, the region still 
includes many tribal 
groups whose daily exis- 
tence depends on forest 
produas. A Dayak tribes- 
man of central Borneo 
dries wild boar meat for 
his family's future use. 

Bottom: Sago palms, 
found in the forest, pro- 
vide the starchy staple of 
the Penan diet. A man 
splits a sago tnmk. 
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exactly the needs of each region or community in an 
area as divecae as Southeast Asia, where the Computer 
Age lives next door to the Stone Age. 

Existiiij; consiTv.ition cduc.uior. programs, in- 
cluding those channeled through schools or the mass 
media, do reach the target groups — pohticians, pohcy 
makers, the public at large — who live in rural and ur- 
ban areas. It is probable that the message to conserve 
rain forests has gotten throiii;h. but awareness alone is 
not enough to implement the suggested programs of 
action. Problems of tutional devdopment are enor- 
mous and require the government to make tough de- 
cisions about its priorities. In Southeast Asia rapid 
population growth is the most pressing concern; asso- 
ciated with this are food, health, and education prob- 
lems. Focxl needs alone create many diflficnities, whidi 
in turn may lead to political and social instability. All 
of these overshadow the need lor conserx ition. 

Southeast Asian policy makers niu i t i c these 
dUenunas daily. While they ate amvinccd that the ra- 
tional use of natural resources is crucial, the need to 

cultivate more food crops and i.isli crops, coupled 
with the need tor land to accommodate those who are 
resettled, also demands their attention. Policy makers 
also understand that rain forests can attract tourism, 
but natural beauty alone will attract only a small num- 
ber of people. Mass tourism demands considerable in- 
frastructure: developing the necessary facilities is a 
problem in itself. 

The majority of the Southeast Asim public has 
never had the experience ol being in .i r.nn lorest. Wiial 
knowledge they have of rain forests and their endemic 
plant and animal Ufe has been acquired through read- 
ing, listening, or watching television. They may feel 
proud of having such uniijue species within their coun- 
tries, but they are rarely committed to do much be- 
cause thdr lives arc not directly affected by the forest. 
In contrast, those Southeast Asians who live in and 
around rain forests depend on them for their daily 
existence. Neither newspapers, radios, nor television 
are part of their lives. Often the message of the forests' 
widespread destruction and the need for conservation 
has not reached them. Day in and day out they have 
to diink about where to get the forest resources they 
need for food and cash. To them forest conservation 
dcfmitcly has a different meaning, and conservation 



programs are muc to aflfect them dUTcrcntly. Some- 
times their needs for forest clearii^ conflict with con- 
servation agenda. Therefore, the inclusion of these 

groups in conservation proi'.r.inis is itnpcr.uive. Pro- 
grams that involve the participation of such com- 
munities in national parks or International Biosphere 
Reserves are still in their infancy. Although such pro- 
grams may be difficult to implement successfully, they 
must be tried if rain forests .irc t>i survive 

The timber concessionaires must also be given 
special attention. No matter how ecologically sound 

the ofTici.il conditions for harvesting timber are, if the 
concessu)naires ignore them, forest destruction will re- 
sult. Timber concessionaires are businesspeople. some- 
times foreigners, and even if some of them do beUeve 
that forest resources should be conserved, business and 
the profit motive come first. Therefore, the national 
governments of iioutheast Asm .md international agen- 
cies must establish firm poii u ^ md safeguards to pro- 
tect the rain forests from the abuses of some of the 
timber concessionaires. 

The fear that the r.nn forests of Southeast Asia 
are disappearing is well grounded. Both scientific and 
practical solutions have been offered, but noneresdves 
the problem. What hope there is lies in the commit- 
ment of everyone concerned. The conservation of rain- 
forest restniri es is nor <iiily the business of the govern- 
ment but also that of the people who own the forests 
and live in them. If the belief that rain forests are the 
common heritage of humanity still prevails, then the 
entire international community must commit itself to 
the effort to conserve those forests and not just to in- 
volve itidf peripherally in some activities. Moreover, 
the commitment caimot jtist last until the end of some 
project period— any project — but far beyond any offi- 
cial term of agreement. Is not all education a long 
process? 

I wish to thank Christine I'adoeh for cticouragiiig nie to 
write this text. I also wish to thank Peter Brosius and Lena 
Chan for their help and for sharing their knowledge about 
Penan society with me. FinaUy I wish to acknowledge my 
great debt to Matu Tugang for teaching me so much about 
his own society. 1 alone am responsible for any errors or 
misrcprcsentatiims. This article is the personal work of the 
juthtK .iiul IS not a statement of potidcs Or views of the 
government of Sarawak. 
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THE PENAN STRATEGY 

JAYL LANGUB 
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.^hc Malaysian state ot Sarawak forms the north- 
west put ofche large- tropical island of Borneo; 82 per- 
cent ^its one and one-half million people live in rural 
areas and depend on the forest for their daily domestic 
ni'ciis, as well is tur iii.iteri.ils used in local and national 
trade and even in international commerce. Ihc Fcnan 
are traditionally a nomadic people, and they make 
mote use of the forest than any other group in S.ir.i- 
wak. Even those who have now settled still derive a 
laigc part of" their food and income from the forest. 

The Fcnan occupy a vast area of tropical forest in 
the watersheds of the Baram and Rajang, the largest 
rivers in Sarawak. Penan country is an endless carpet 
of green ram tbrcst interrupted only by Miiail patches 
of swidden clearings and old fields owned by the Pe- 
nan's settled neighbors. The Penan fed a profound 
affinity with the forest, which plays a central role in 
their lives. The foi\st pn.n idts ihcir -.taplc foods: llie 
Starchy pith uf the sago palm {Engassona uiilis), uvud 
(young sago plants), Ittuk (an edible palm leaf bud), a 

variety of fruits, and the meat af the bearded pij: {Siis 
harhaUis). The forest also has tor centuries provided 
them with necessary trade items such as camphor, je- 
lutong (a wild rubber), dammar (a resin), gakaru (in- 
cense wood), bezoar stone (from the stomachs of cer- 
tain ruminants, believed to have meduin.il properties), 
and rattan (for making the mats and baskets that arc 
in demand in coastal cities), from the forest the Penan 
get wood for building houses and boats and saplings 
n>r the construction of huts. 

.M.itu Tuganji is tlic t!iittv-\ ear-old son of the 
community leader of the seminomadic Penan of Long 
Jaik. He sums up the importance of the forest to his 
community thus: "From the forest we get our life. 
Fruits arc important, many differcm fruits. Uvud and 
lekak arc necessary; these are our food. From the forest 
we also get other necessities. Rattans we use to make 
carrying baskets. And we hunt in the forest. We look 
for pit's, for deer. With blow pipes we hunt the gibbon 
and monkey. Just from this land we get all we need 
for our lite." 

The Penan consider themselves guardians of the 
forest. They use it for their own subsistence, and when 
they die they leave it for the next (generation to look 
alter, use, and manage. They have a sense ot stew- 
ardship over the forest in which they Ir\c I heir Strat- 
egy in harvesting forest products is based on a prin- 
ci{deof sustainable use. For instance, sago palms grow 
in dumps of several trunks that rise ftom a mass of 



aerial roots. I'cnan always harvest sago by cutting only 
one or two of the trunks, leaving the palm co resprout; 
they never cut down the entire plant at the root clump, 
which would kill it. Acrordinf; to Matu Tugang, "If 
there are many trunks we wiil i;et one or two, We thin 
It out so it will thnve. If there is a lot of sago, w c will 
harvest some, and we will leave some. We don't like 
to kill it all off, in case one day there is nothing for us 
to eat. This is really our way of life. " liattan, greens, 
fhiits are all harvested in such a way that the plants 
will continue to produce in the future. 

The Penan also have a ctjstom, molong, by which 
they may claim a forest product but preserve it for 
future use. They will mark a tree as theirs, for instance, 
and use it later, often much later, to make a boat or a 
house, 

Wildlifo populations in die Penan country have 

not been seriously depicted as in many areas ot Sa- 
rawak. Doer, gibbons, langurs, macaques, hombills. 
bears, and otters are all hunted, but the most important 

.mitna! for the Penan is the bearded pig. Traditionally 
Penan have hunted with dogs, spears, and biowpiptcs 
and have little threatened the stability of the animal 
populations. They do not wander indiiscriminatdy in 
the forest but keep within the territory where they 
claim stewardship, moving from one area that h.is 
been harvested to another where resource replenish- 
ment has taken place. 

Logging activities direaten these old patterns of 
stewardship and resource management: the lives of 
some Penan L;roups h.ivc been disrupted by them. Al- 
though loggers have not yet reached the Seping River 
where Matu Tugang and his small community of sev- 
enty-eight people live, they are worried about their 
impending encroachment. "We don't want the loggers 
to destroy our land I lie s.igo u ill be gone. The rattan 
will be gone. Our uvud will be gone. Our ketipe [wild 
rubber] will be gone. All the materials of our lifo and 

\v<irk will he gone There will he no pig here. They 
will run away. The luitn^iii |iangurl. with all the rest ot 
the torest animals, will leave. It will be ditticult to tish 
if the rivers are muddy. This is the truth. There are 
other things on our land. Our fruit trees, all the fruits 
that we cat, all the truit trees that are growing in the 
torest. rhese will be timshed. Where will we get tood? 
And if the loggers take away the trees that we molong, 
how will we make boats? Do you think we Penan have 
hdicopters?" 

The Penan are rational people. They realize that 
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timber extraction is important for st.itc rovcnuc btit 
believe that logging should be organized so that the 
least damage is done to the land and forest. "We don't 
really prohibit them [the loggers] &om coming m. We 
really don't prohitrit diem n^m making a road. But if 
a certain piece of land is the land that \vc ask them to 
preserve, wc expect them not to touch it. if they are 
working on the right side of the Scping Stream, they 
should preserve the left side. If they are working on 
the left side, preserve the right side. They should pre- 
serve the right side for rattan, for gaharu, for fruits, 
for uvud." 



of their .inccstors They arc jlso conscious of the fact 
(hat their descendants will someday want to walk in 
their footsteps, hi their view, the only way that the 
state can help them develop in the way they want is 
by resolving dieir conflicts with the loggers. "If the 
|s[.itc] .nithority really wants to help us, keep them 
(the loggers) from cutting all our trees. That would be 
good. That is what is necessary for us to live. If they 
really want to help us. preserve our land for our uvud. 
for our rattan, for our pig, for our game. That would 
show that the authorities care about us. Because this 
is our only way of life." 
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THE NEW 
GREAT AGE 
OF CLEARANCE 
AND BEYOND 



HAROLD BROOKFIELD 



P 

^^^olicy makers in the equatorial lands and die sden- 

tists who offer them advice know they must find ways to develop the forests that will offer improving 
and susuinabic livelihood to the people of these countries. This long-term goal has an air of unreality 
in an era when much of the forest is being rapidly cleared, causing major dumpdaiiB in the life of tlw 
rain-fbrcst dwellers, and when waves of timber harvesters and permanent or would-be permanent 
settlers are swelling the population. Most scholars — ^though few governments — now recognize that 
huntet'^athcrcrs and shifting culti\ iior^ (in small numbers in the right environment) can use the rain 
forest without destroying its essential cliaracter, but it would be idle to hope that any large part of the 
tropical rain-forest lands can successfully be reserved for their use or that their liveHhood systems can 
remain unchanged. Growing population ataj the imperatives of development demand tiuu large areas 
of forest — indeed most of it— be put to use for the benefit of a much larger and more widely distributed 
population. 

This statement will not please passionate and com- 
mitted conservationists but not many such people rc^ 
side in tlif raiti-forcst lands, and those conservation- 
ists whose numbers arc growing in tropical countries 
mostly take a more pragmatic view. It is therefore 
tieoessary to review the transformadons that are taking 

place before wc arc able Co move toward what seems 
the best possible scenario for the future. To do this 
edfectivety demands a degree of regional concetitr.ition, 
and most of this chapter is concerned with island and 
peninsuhr Soudieast Asia where the most rapid and 
far-reaching transformations arc taking place on a scale 
that exceeds what is happening in the Amazon basin 
or in Africa. 

Before we join tfaoae who decry the tragedy of 
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our tropical rain forests, it is important to remember 

that some people sec the productive development of 
these forests and the land they mask as a great modern 
achievement. Their complaint concerns the manner in 
which these changes arc being brought about more 
than the hct of devdopment itsdf. For the people of 

trupital lands, the rain forests themselves are a resource 
and so arc the lands beneath them, and the develop- 
nuiit ol tliesc resources since the colonial period has 
contributed importandy, even basically in some coun- 
tries, to improving nadonal income and relieving pov- 
crty. Tliese are itnportam goals, oven though some of 
the things that have happened to the torest and their, 
people have been so hastily or greedily done that much 
of the potential achievement has been lost or imperiled. 



At its simplest what is happciiini>, is a new j:ri\u age 
of clearance, the successor to carUcr periods of clear- 
ance in medieval Europe and more recently in North 
America, where the modern landscape of cities and 
farms would not exist if the forests that once mantled 
these lands had not been destroyed. A more continuous 
clearance, penetrating deep into the tropics, has created 
the agricultural landscapes of China and India. In the 
broad sweep of human history, what is now h.ippcning 
to the tropical rain forests is no more tluui tlic comple- 
tion of this transformation. There is, however, a qual- 
itative difference in the way in which it is being done, 
a qualitative difference in the problems of managing 
the soils cleared from tropical rain forest, and an im- 
portant difterence in the number of species threatened 
with extinction. 

Identifying reasons why much of the tropical 
rain forest has so long been preserved is important 
in cv.duatin^ what is tiou cakiiju place or disciissint; 
means by which greater stability might be attained. 
One reason is certainly the virulence of certain diseases 
intl p.ir.isilt", deadly to people and .inimals that arc or 
have become endemic in the tropical forest lands; they 
have defeated numerous attempts at colonization or 
have killed large numbers of people when they have 
spread into new areas. Malaria is of outstanding signifi- 
canre bur is not alone. Another reason the rain torest 
has been preserved is the intractability, deep weather- 
ing, and low niinLTal fertility of soils on which rain 
forest can, through its recycling eflfidency, survive 
and flourish once established. The fact that until re- 
cently .kKi|u.iIi supplies of hardwood could be ob- 
tained frnti) ii-iupcratc forests has also protected trop- 
ical resources. Other reasons are more positive. Unlike 
die open-field pattern of farming in the temperate 
lands, some of the principal grain and root crops of 
tropic.ll countries grow best in specialized environ- 
ments, particularly wetland environments or on the 
limited areas of more fertile soils; only in modem 
times have more intensive uses been found for large 
areas of the tropical lands. Moreover, until lately the 
tropical crops in demand in world tr.idc v^lic tew 
in number and rather spcafic in their environmental 
re(]Uimnents. 

.^^ important part of world agriculture began in 
the tropics, usually in the tropicd margins rather than 
in the hot, wet tropics themselves, Clearing the forest 
for agriculture took place as much as nine thousand 
years ago in New Guinea and only a Kttic later in 
South and C'entral America, while a lighter interfer- 
ence in the forests, as indicated by pollen tiiidings, 
may have Oken place more than twenty thousand years 
ago in Sumatra and in southern India. There is substan- 
tial evidence of extensive wetland systems during the 
list ilinc- millciMiia in tropical South America, and 
pollen and archaeological evidence indicates that clear- 



ance tor .iL'riculture took place in every part of the 
tropics where such evidence has been researched. Yet 
some of these areas, particularly the wetland systems 
of South America, have subscxjuently been abandoned 
and recovered by forest; we do not know why this 
happened. 

The Uni e l esa Forests? 

While the sustained .ittack on the remainint; areas of 
tropical rain forest is a modern phenomenon, it would 
be wrong to suppose that these forests have been pre- 
served from all serious human interference imtil our 
own times. Not only were quite large areas converted 
to agricultural land over a period of many centuries — 
some of them later to revert to forest — but it is also 
clear that people have lived in most parts of the tropi- 
cal forest regions since the Pleistocene ice ages, and 
that over most of the last ten thousand years— during 
which the v. orlJ Llirnate has been broadly similar to 
that of the present time — most forest dwellers have 
practiced agriculture. The density of their occupation 
has varied from place to place and from time to time, 
so that some t'orest areas — that of l^apua New Guinea, 
for exampK- — consist mainly of contitmously worked- 
over secondary forest and show every indication of 
having been so for a very long time. In others, at least 
at times, the impact has beenUghter so that somethini; 
resembling what is often called primary forest has be- 
come cstablisbetL 

Modern research has shown that the notion of 
primary or undisturbed forest is of dubious scientific 
value, as I lutterer <md olliers shov. i lsiw licre in this 
book. Under the generally cooler coiuliiions ot the ice 
age, atmospheric circulation was reduced and rainfall 
in die tropics was less than it is today. During the 
several thousand years of the last glaciation, the trop- 
ical rain forest of Africa and South America was re- 
duced to pockets of small remnants. The rest of these 
great regions seems to have been an open savanna, and 
the effect on the soils was not unlike that of forest 
clearance today: fertility declined, soil structure d^ 
teriorated. and likelihood ot cro^Mii izreatly increased. 
Yet in the subsequent rainy period, which set in some 
ten millennia ago, forest trees were able to recolonlze 
these grasslands, and by reclothing the landscape, trees 
checked erosion. Much of the timeless forest is no 
more than ,i few tri-e-i;enerations old, and the no- 
tion of a primary forest is hard to sustam under these 
conditions. 

In Southeast Asia. Pleistocene conditions re- 
mained more humid. Lveii though the sea withdrew 
from the continental shelves, open water remained 
within and on either side of the region. The rain forests 
of Southeast Asia are much richer in plant species than 
those of Afric .i and most of Latin .^merica. The region 
comprising bumaira, Fcninsular Malaysia, Borneo, 



210 HAROLD C. BROOKFIELD 



Copyrighted matBrial 



and western Java has a forest of parricularly great rich- 
ness, nmn i rsi- tli.m atiy other tropical ram torc^r 
The seas that lulped preserve the Southeast Asian tor- 
ests from the chniatie shocks of the Pleistocene, how- 
ever, have also facilitated invabioii by humans, SO that 
in this region alone wc find large areas of intensive ag- 
riculture, extensive tracts oi niociern plantations, and 
great cities in a tropical rain forest region. 

Some Natural Models of Human Interference 

Even though the most long-lived rain-forest trees re- 
quire from tiiree hundred to seven hundred years to 
attain full height and girth, all die, and the forest is in 
a constant state of dynamic change. Climatic variations 

have a major impact on the directions of the (h int^e. 
and even the lesser fluctuations of llic last few iiuiidied 
years may hav e (heir effects on rates of growth and 
recolonization of the gaps that occur when trees die 
and fall. Exceptional periods of drought occur even 
deep within the einiati?ri.i! tropics and permit forest 
fires to gam hold and persist in regions where aver- 
age rainfall figures show heavy rain in each month of 
the year. This happened in eastern Borneo in 1983, 
but there are records of widespread, thougii proba- 
bly smaller fires in the past, particularly during the 
drought of 1914. Exceptional rain can also wreak wide- 
spread damage by causing hillsides to break away in 

landslides, even under dense contiiuicnis forest Such 
events can l)ring about very long-lived changes. In 
Malaysia, the so-called Kclantan storm-foretl resulted 
from the destruction of a large area of trees by a freak 
storm in 1880, an event unusual in this region though 
common enough in c ycKine-prone areas. A hundred 
years later early-colomzing species still dominate, and 
the floristic variety characteristic of the region has not 
been reestablished. In Sabah (formerly British North 
Borneo) a grassland plain that originated fiom fire in 
the drought of 1914 still exists today. 

These natural or near-natural events provide a 
model for the effects of human interference. Depend- 
ing on local conditions there inav he a complete change 
to another ecosystem: for instance, grassland ora forest 
of different species composition may become estab- 
lished and only very slowly give place to something 
like the former forest. Given the dynamic nature of 
the forest and the extent and long duration of human 
intertcrence in many areas, some ot the vari.iiion tound 
wiihin the ram forests may reflect the combined effect 
of human impaa and natural events as much as it 
reflects adaptation to a particular soil or site or the 
availalM!it\ I't i!oni7ine, spi-cies In the Solomon Is- 
lands a pure stand ol CtitnpiUhin riiui trees, exploited tor 
a few years tmtil high costs and economic depression 
brought the business to an end, seems to have become 
esublished in old fields after a former agricultural pop- 
ulation was elimitMted in about 1 830. But much of Ae 



modem damage will not so easily be stitched over by 

nature. 

Human interlerence in the forests ranges from 
simple harvesting of readily renewable forest produce 
to totally eradicating and replacing the forest with a 
large city. Interforcnoe is not easy to classify: for in- 
stance, the tapping of gum COpal from natur.il forests 
of Agathis or of jclutong (an ingredient of chewing 
gum) from the swamp-forest species Dyera lowii differs 
only in intensity and method from the tapping of rub- 
ber latex from Hd'f'iJ hrm:iliensif, an introduced species. 
The repl.iu riu-nt of loresi hv plaiiiations is similar to 
the deliberate planting or encouragement of specific 
trees in natural regrowdi after dearance. Swidden fal- 
lows plaf.ii ti to Ci-Oujri'fiiJ at least three hundred years 
ago in the higiilands ot New Ciuinea/ Irian are only a 
degree removed from modem forest plantations of Ca- 
ribbean pine or eucalyptus species. Whether the forest 
has been deared to make rice fields or to make a dty, 
it has still been destroyed 

The three principal forms of interference in South- 
east Asian forests at the present time are the extraction 
of timber using a variety of logging practices; con- 
version to tree-crop plantations aad oopluid; and 

swidden or shifting cultivation, to SOme ^ most con- 
troversial of the three practices. 

The Extraction of Timber 

While the agricultural use of forest resources is mainly 
responsible for the rapid decrease in the area occupied 
by tropical rain forests, the more extensive activity of 
rimber extraction aflfects very lar^e areas that still are 

indicited on maps as forests. Including losses due to 
timber extraction in estimates of the rate of forest 
destruction lifts these estimates to the very high lev- 
els often quoted. We shall not discuss these estimates 
because they vary enormously, arc mostly based on 
guesswork, and, if they do rely on measurement from 
satellite or aerial photographs and other objective 
toob, are still dependent on highly subjective interpr^ 
tation, and draw conclusions based on a few, scattered 
ground measurements. Moreover, destruction is a sub- 
jertive term \\ hen applied to an activity that does fear- 
some damage but leaves a part of the resource intact 
and hence capable of ultimate recovery. What is cer- 
tainly destroved is the forest in the torin it h.id hrfori' 
the l<igt;ers arrived, Ju^t .is shift itu^ culIlvaIo^^ siinilarK 
destroy the forest that tiics Llcar tor irops. As we have 
already seen, however, millennia of natural events and 
human use of the forests have similarly destroyed brge 

.ire. IS, .irid .) s-.itistnntial part of the jirrsin- )l.\r:'st li.is 
been recoveied from this destruction. Wliat i.-, icaliy 
destroyed, what is damaged but will recover in how- 
ever long a time, and what is in faa sustainable man- 
agement or could readily become so, depends on die 
practices of die rimber industry. 
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The large-scale conversion of rain forest to plantations of 
tree crops continues at a great rate, particularly in South- 
cast Asia. This large tract is in the Malaysian state of Sabah. 




The Logging Boom in the Tropical Forests 
Before the logging boom, which began at varying 
dates between the late 1950s and late igrtos in various 
parts of the region, extraction of timber was a limited 
activity carried out by nun mechanized methods. Few 
stems were removed at a felling, exempting younger 
spccitnens of a desired species. Trees felled by axe and 
sawn on the spot were brought down with minimal 
damage to adjacent trees. A sustaincd-yicld system, 
based on low levels of demand, held good everywhere 
except close to main roads, railroads, and rivers, where 
greater pressure led to some degradation. These meth- 
ods preserved the slower-growing shade-bearing trees 
and left the composition of the forest little changed. 

Higher levels of demand, cotnmercialization of a 
larger number of species, and especially the introduc- 
tion of cham saws, bulldozers, log-hauling vehicles, 
and rough-built forestry roads changed all this very 
quickly. It became the practice to fell at once all mer- 
chantable trees in an area, creating larger openings, 
which in principle favored faster-growing light-toler- 
ant species. Unwanted trees might be poisoned, so 
that a more uniform-aged forest would ari.se. But 
while this is the theory, practice can be very different. 

The heavily mechanized new system of forestry 
requires a large outlay of capital, and the short life of 
expensive equipment and roads demands their heavy 
use. The concessions of state land (or shifting cul- 



tivators' land claimed by the state) arc normally for 
twenty or thirty years, giving the concessionaire no 
interest in the next crop of trees and hence no incen- 
tive to conserve the forest. The concessionaires usually 
let the work out to contractors who move from con- 
cession to concession, obtaining the best timbers in 
the cheapest and quickest way before moving on. The 
concessionaires seek maximum profit within the pe- 
riod of the concession, and the contractors maximize 
their take to offset large costs. If one is to get rich, this 
must be done quickly. While the industry is now sup- 
posedly governed by sound forestry policies, both in 
Indonesia and Malaysia these policies arc infrequently 
observed. 

These practices suggest the fever of the boom. 
Only the higher-value timbers arc cut. though the 
proportion varies with the quality of the stock and 
the economics of the operation. Large companies with 
good stands may take 40 percent of trees, but small 
contractors operating far inland can afford to take only 
the best, perhaps 5 percent of the whole stand. Unfor- 
tunately selectivity of the take alone does not save 
other trees from damage with the methods currently 
used. The tall timbers bring down many other trees, 
including many adolescent trees, to which they arc 
linked by lianas. Seedlings are crushed as logs arc skid- 
ded or hauled to the collection point. The logging 
roads arc roughly constructed and often impede drain- 
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While agriculturists clear more 
forest, extensive timber extraction 
affects very large areas. Logs await 
processing and export in Sarawak, 
Malaysia. 

Centej»: Commercial tree crops, 
like this oil palm plantation in 
Sumatra, Indonesia, have replaced 
forests over substantial parts of 
Southeast Asia. 

Bottom: Given sufficient fallow 
time, land under shifting cultivation 
is capable of again bearing high 
forest. As Lun Dayeh women of in- 
terior East Kalimantan, Indonesia, 
harvest rice, healthy forest regrowth 
cloaks last year's swidden (back right). 
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age, causing further tree death. Selective logging of 

this kind mjy destroy, iiiiincdiatcly or later, a^ niurh 
as 50 to 70 percent ot the original torcst. Only from 
the undamaged jo to 50 percent can anything like a 
spedes-rich rain forest r^enente, and the loss of sp^ 
des is considerable. 

As with .in\' boom, however, some timber ot 
value docs remain. Behind the first rush sometimes 
come smail-timc operators who enter undamaged ar- 
eas with chain saws, cut merchantable timber, saw it 
on the spot, and then transport it by simple means. 
I ess physical dam.ngc is done, but the ability of the 
forest to recover is further reduced. National polides 
designed to increase income from forestry by setting 
up sawmills and plywood mills — of uhich there are 
107 III the heavily worked-o\ it province of Fast Ka- 
limantan, Indwwnan Borneo alone — provide iiu eiuivc 
to such entrepteneun working along the sdll-passable 
fbiestty roads. 

Clear felling of large areas is so far mainly con- 
fined to areas cleared for resettlement schemes and 
plantation crops; wood-chipping oftimber of ail types 
for pulp and particle-board making is not much de- 
veloped, though it is already used to harvest the less- 
valuablc timbers of Papua New Guinea. In Southeast 
Asia contractors who dear the forest for conversion to 
agriculture remove and sell only the minority of mer- 
chantable trees that will repay the cost plus a profit; 
the rest is burned. Such wasteful use of the forest re- 
source merely accelerates the depletion, speeding to- 
ward the day on which insufficient timber will be left 
even to meet domestic needs. 

Such a day may not he far off. In 1977 it was 
estimated that all land in Peninsular Malaysia ear- 
marked for conversion ;o [lerinaiieiu a;;riculture 
would luvc been cleared by 1990 and that the perma- 
nent forest wotdd, under current, extravagant selec- 
tive-logging practices, be unable to meet even domes- 
tic demand after 1991 . These projections were realistic, 
and Peninsidar Malaysia is now expected to become a 
net importer oftimber by 199a. The end of abundant 
timber resources in Borneo is not much further off. 
The timber boom in Southeast Asia is almost at an 
end, and if there is to be new rush elsewhere, in New 
Guinea and Amazonia, it will have to explmt a range 
of timbers to which the market is as yet lauccastmied. 

Those who warned of these trends in the T970S 

sought the w ithdrawal of some of the land proposed 
tor conversion to permanent agriculture so that these 
more fertile lowland areas could be developed instead 
for a sustained and much more careful forestry. In this 
they were unsuccessful although, at least in Indonesia, 
the rate of conversion has slowed down for economic 
rather than conservation reasons. Conversion to per- 
manent agriculture, unlike selective forestry, means its 
replacement by a wholly different ecosystem and its 



setdement by large numbers of people. These become 

people who replace the rain forest rather than people 
of the rain torest even 111 the sense that the itinerant 
timber contractors are people of the rain forest while 
they are there. Nonetheless, it is important that the 
role of agriculturists not be ignored in this discussion. 

What Logging Does to the Environment 

The impact of timber extraction is not limited to the 

forest itself. There are also inip<irT:uit effects on the 
capability of the land for agriculture after conver- 
sion and on downstream areas. The most dramatic e^ 
feet of logging is certainly erosion. The operations of 
the timber companies have created large bare patches 
within the forest over which runoff is greaily increased 
and water penetration is reduced. Erosion undertnines 
tree roots and brings dowm yet more trees thus creating 
still more bare ground from which topsoil is lost. A 
large atnount of eroded material flows into the rivers 
at all times, which has the effect of iiiakun: rlicm sl)al- 
lower so that they more readily cut into and overflow 
didr banks. Floods become larger and more freqtient, 
and in dry spells the flow so diminishes that irrigated 
areas downstream often lack \\ .itci tor then crops. 

The turbidity of Southeast Asian rivers has cer- 
tainly grown much worse in the last decade, although 
not all of it is due to the recent operations of the 

logpint; companies. The contrast with .1 reir.oter past 
IS strikingly shown by Sir Frank Swettenliam s de- 
scription of the Pcrak River in Peninsular Malaysia 
during the last century. In his British Malaya, published 
in 1907, Swettenham wrote: 

The water ran dear as crystal over its sandy bed, and 

it was for the most part very shallow, with deep pools 
at unexpected places. Throughout the whole of this 
rivcr-li-njjtli were villages, large and small, usually di- 
vided troiii each other by several miles ol heavy torest. 

Streams as "clear as crystal" arc still to be found in 
Southeast Asia, not only in the forest but also in ag- 
ricultural areas; there are such streams only a few miles 
from Malaysia's capital dty of Kuala Lumpur. But 
where forest clearance his been heavy, and especially 
where the timber companies iuve been at work, the 
"silver streaks" that Swettenham espied in the ''limit- 
less jui^le" are now orange-brown swirls of silt4aden 
water that carry away huge quantities of soil eroded 
from the land The Perak River is one of them. 

The trash left behind by forestry can become a 
fire risk, so that in exceptional drought major fires can 
break out as they did in East Kalimantan and Sabah 
in f983, creating smoke that darkened the sky as far 
,iway as Singapore and Kuala Lumpur At least such 
events help generate awareness, and the still-young en- 
vironmental movements in these ootmiries have gained 
greater pubUc support in consequence. 
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Convcrtion for Pemwticnt Agricultural Uie 

Clearance of chc forest for agriculture has from ancient 
times been the main consumer of primary forest, the 
main creator of extensive stands of secondary forest, 
and the main cause of the creation of grasslands in 
place of cither forest or farming. It continues SO to- 
day, noiwiihsiatiding the deprcdatioiu produced by 
the timber industry. 

Two forms of clearing have been practiced for 
nuny centuries; the third is essentially conhned to the 
la.st 150 years and mainly to the last So years The 
conversion of lowland forests to permanent .u;iu al- 
tural fields has been in prt^ress for most of the last 
two millennia in a few core areas. This clearance was 
offset by failures to create permanent settlements in 
some areas as ancient states declined and areas were 
depopulated, leaving the forest to reclaim the fields. 
Since 1500, however, and especially since 1800. there 
have been few retreats and an almost continuous ad- 
vance of rice fields .iiid <iry-crop lands accompanied 
by the orchards of fruit trees — selected inhabitants of 
the original forests for the most part — that mask every 
village Fxcept in Java and a fev. other .irf.iv, these 
conversions lia\e Ixen coiitmed mainly to the river 
valleys and their margins, leaving most ot the higher 
land in forest co be used for sliifting cultivation and 
for collecting wood and forest produce. 

Other forest land has been cleared for plantation 
crops. Coffee, grown above the upland limit of food 
cultivation in Java in the mid-nineteenth century, was 
the first planution crop, followed by tobacco, rubber, 
and oil palm. Some plantation crops have been grown 
by sliifiiMg-culiiwuion practices, hut the large-scale 
conversion of tbresi to plantations of tree crops has 
proved to be durable and sustainable over a long pe- 
riod of time; it still continues at a great rate. Thus of 
the 5.9 million hectares (14.8 million acres) of for- 
ested l.iiul surveyed in Feniiisul.ir M.il.iysi.i in 1977, no 
fewer than 1.3 million hectares (3.2 million acres) were 
marked for agriculture: this land will all be farm land 
bv iy<J5- To drive alont: the new road through central 
l^ninsular Malaysia nortli into the state ot Kelantan is 
a sobering experience. Where almost continuous forest 
Stretched a decade ago, only a narrow band survives, 
and a striking landscape of limestone towers now arises 
t\om an extensive tract of recently cleared land and 
young oil palms, dotted with the r.iw new villages ot 
the settlers. It is much the same in Pahang, where the 
last of the forest along the new highway has now gone 
and a rolling landscape mantled with oil palms, a little 
rubber and tea. one area of grassland for cattle, and 
scattered settlements and new towns stretches from 
horizon to horizon. This planned conversicm of great 
tracts of forest into managed settlement areas growing 
tree crops for export is by anyone's standards a major 
achievement, and it contrasts favorably not only with 



the devriopment of die Amazon but also with the 
less-wdl-financed cnnsmigration in hidonesia. where 
muchgteater problems have been encountered. 

The envirotunental cfFects of conversion of forest 
to tree crops arc debatable. Initial clearance leads to 
some substantial erosion, although this is checked by 
contouring and on roadsides even by the application of 
a biodegradable latex emulsion that protcas the soil 
until a grotmd cover is established. The ground under 

the :rec crops must be kept reasonably clean, and rub- 
ber trees do not ofYer much protection from rain — 
certainly far less than the forest. Erosion imder rubber 
trees is as much as sixteen times greater than that under 
ram forest. Oil palm often better protection, but the 
less fertile, more hilly, ami hence more erodable land 
is unsuitable for oil palm and is likely to remain tinder 
rubber. 

The creation of a forest-replacement landscape of 
tree crops has now been accomplished over substantial 
parts of Southeast Asia. In m.my \\ ays it is the tropical 
equivalent of the replacement of forest by opcn-ficid 
firming in Europe and North America, and similarly 
it creates a new ecosystem that, while more sensitive 
to damage than the forest ecosysteni, nc)netheless is 
largely sustainable. The problems of replacing rain for- 
est with tree crops arc not mainly ones of sustained 
productivity, provided that management principles 
now established continue to be applied. One problem 
is that tree crops still support only a relatively low 
population density comp.ired with midticrbp systems 
of rural production, and further conversion of tree- 
crop land to field crops would, on most of the soOtf 
that carry tree crops with success, raise new problems 
of management. The Indonesian transmigration pro- 
gram, which has emphasized food crops (especially 
rice) from the outset often to the exclusion of cash 
crops, has encountered severe problems. Research into 
iiiiproveil in.ni.igenuntoftropic.il soils, p.uiK ui.irly in 
the Amazon, has yielded some encouraging results, 
but the use of sophisticated agriculmral techniques is 
expensive it" sMithetic fertilizers arc used and labor- 
intensive it organic methods are employed. The early 
efforts of the new International Bureau for Soil Re- 
search and Matu^ement in collecting and disseminat- 
ing information hold out hope that snstamable man- 
agement systems for upland soils cleared from rain 
torests may become widely available and applicable 
within a few years. 

The real problems of the tree-crop plantation areas 
are, however, economic. The price not only for rubber 
but for oil palm and most other tropical crops declined 
steeply after 1981. Some analysts regard this as symp- 
tonutic of a structural change in the wodd economy 
and consider that no sustained improvement in these 
prices is likely: world demand for raw materials has 
been cJiecked by technological advances, and persistent 
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Several decades of research have shown that traditional 
shifting cultivation usually results in much less perma- 
nent degradation than previously alleged. Farmers set fire 
to a multifamily swiddcn in Sarawak, Malaysia. 



Bottom: A group of Kcnyah swiddcns cut from second- 
ary forest in Sarawak, with the most recently cleared in 
the background and a few in different stages of early fal- 
low in the foreground. The swiddens are planted with 
upland rice and other crops. The frame of la.st season's 
temporary swiddcn hut can be seen in the lower left. 
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Greed and hastiness cjn lead not only to wanton forest 
destruction but to extreme land degradation. This severe 
erosion was caused by poor farming practices in the Solo 
River basin, Java, hidoncsia. 



overproduction has been created by the expansion of 
the past forty years. At the same time, however, the 
prices of manufactured goods and services imported 
by tl>o raw tnaterial-prodiu ini: < ouiiinis li.ivc not suf- 
fered a similar depression. This situation not only af- 
fects the incomes of the fiimers, it also reduces the 
disposable inc c^mcs of their governments, which have 
financed much ot the agtkultural research and man- 
ageinent. Unless these tiends are c orrec ted, the new 
colonifation aicas nuy long retain their frontier aspea, 
able to support otdy firmets vidiose incomes are con- 
siderably bdow earlier expectation. 

In Defense of the SUfUng Cultivator 

Until a few decades ago. critical views on shiitiiw 

cultivation were almost universal among natural and 

social scientists. The view of the swidcien system as 
inevitably destructive of the tbrest is still current in 
official circles and. since the rain forest timbers have 
become so valuable, are often expressed with redou- 
bled force. 

The argument usually states that shifting cul- 
tivators regularly work over much more land than 
they use in any one season. By burning forest, cul- 
tivators open the way to the invasion of grasses that 
arc not shaded out by the recoveruig forest because 
new fires — often escaping from the fires lit intention- 
ally to clear adjacent gardens — destroy the young trees 
before they can become established. Thus the shifting 
cultivators arc, it is said, the principal destroyers of the 
forest in many regions, domg far more damage than 
the timber industry. Moreover, since only low popu- 
lation densities can be supported by shifting cultiva- 
tion, fewer people can be supported and at a lower 
level of income than by selec tive forestry The state 
loses revenues from the potentially merchantable tim- 
ber that is felled or burned for the sake of a few, who 
do not pay for the trees they dear. Notwithstanding 
this wastenil consumption of valuable resources, shift- 
ing cultivators arc able to support themselves only in 
dire poverty. I'rom the earliest days of colonial govern- 
nieiit, tlie authorities have continually sought to re- 
strict the depredations of these careless shifting culti- 
vators, to resettle thetn, and to tcich them better ways 
of farniini;. all wich small success. 

Among ail this, only the complamt that shifting 
cultivation causes a loss of titnber revenues to the state 
holds any merit; everything else is questionable. It 
probably is true that much of the present grassland 
occupying former forest .irc.is in Southeast Asia — per- 
haps some 10 to 15 percent of the once-forested area — 
was created by fires, but even before colonial times 
fires were used to rle.ir land for spice cultivation by 
settled farmers and not by tribal shifting cultivators. 
Moreover, there are large areas — and they include 
much of the island of New Guinea/Irian — in which 



shifting cultivation and the forest have coexisted for 

centuries. 

The realizaticit) is emerging that large areas of 
present-day forest were more densely peopled in the 
precolonial period than they are now. Before the inten- 
sification of contact with outsiders that took place in 
the eighteenth and nintneendl Cdlturies, the forest peo- 
ple had not acquired unmunity to the diseases to which 
they were more frequently exposed. Strong evidence 
suggests tliat both in New Guinea and Borneo popula- 
tions were larger and villages more numerous in a 
not-<.listant past, The recovcrv of a complex forest in 
these areas, despite cuiuinucd but much lighter inter- 
ference, is an imponant rennnder that destruction need 
not be permanent and that the shifting cultivatim sys- 
tem, lightly practiced, can coexist with a recovering 
and merchantable forest. 

This reminder should not be necessary, for long 
ago it was demonstrated that a fallow period of eight 
to ten years is sufficient to control the growth of the 
aggressive grass, hnpemta cylmdrua, in Southeast Asia 
and central Africa, and that even shorter piTif>ds of 
fallow arc sufficient to maintain sustainable systems in 
more favored areas. While sustamabtlity is measured 
by the cropping capacity of the land, it is surclv an er- 
ror to describe as destructive a system that leaves the 
land — if rested for the minimum period necessary- 
capable of again bearing high forest. Most of the in- 
digenous cultivation systems of the Southeast Asian 
forests are of this nature, and it is more commonly 
the newcomers and would-be permanent settlers, who 
seek to grow subsistence or cash crops without the 
indigenes' knowledge of the forest, who do the 
damage. 

Moreover, shit"ting cultivation is idiift.iMc, and 
shifting cultivators arc neither without resources nor 
are they among the poorest rural people of the coim- 
tries where they now live. The most erroneous myth 
concerning this system is that which describes it as 
a single, essentially unvarying, slash-and-burn and 
plant-and-fallow method offering only limited pro- 
ductivity Many variants are incorporated and arc still 
being adopted and adapted. Relay-cropping — planting 
the next crop in the shade of the first — is very com- 
mon, and fast-growing trees arc sometimes planted to 
assist recovery during the fallow. Tillage and tech- 
nologies to control erosion on slopes and manage the 
flow of water are often utilized. In a wide-ranging 
study one writer found .seven major and twenty minor 
elements necessary to any typology of shifting cultiva- 
tion; within the western Pacific region alone I have 
used twenty-two diagnostic elements of cultivation, 
alt more complex than simple slash-and-burn, to clas- 
sify the farming ot forty-four places. Cash cropping, 
especially of permanent tree crops, is now very widely 
adopted by shifting cultivators although their remote- 
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ness from markets makes it hard for them to obtain 
good prices for such products. 

The Kcnyrii of Sarawak 

Francis Jatu Lian. a member of the Kcnyah people of 
Sarawak, recently finished his PhD in Human Gcog- 
rapliy at the Austrahan National University. I have 
been his supervisor and visited him in the field in 
Sarawak in 1985. Lian's people live in a longhousenear 
the head of boat ii.n ig.ition on the Tinjar River: thc\ 
practice shifting cultivation of rice and a range ot 
minor crops in the surronndinj; hills; they have rubber 
gardens. Many of the Kenyah are employed in the 
timber industry, which exists up and down the Tinjar. 
with at least as many men — most of them imisitlers — - 
Uving in the timber camps as in the villages. The 
Kenyah have moved into this region from more re- 
mote areas in stages over the past century, moving 
first to gam better access to the down-river buyers of 
their forest produce, then to gain access to cash crop- 
ping and employment opportunities. Using boats to 
transport themselves and their produce, they make 
gardens only within walking distance of the river and 
Its tributaries and mainly work secondary forest be- 
tween seven and twenty years old. They can obtain 
good yields of rice, but these are highly variable; mis- 
timing of the bum. planting, or weeding in relation 

U> the wcMtlu r i>i the natural t\(.]e ol pesl-i i. .m li.i'. c 
drastic consequences for a household's production; 
only after a poor harvest, however, will a family enter 
primary forest farther from the river to make some of 
the next ycir's gardens. 

Lian argues that his people have .ilw.ivs s^uight 
to make the best use of their opportumtics without 
giving up the core of their system, wfakh is rice. They 
sold forest produce to gain wealth formerly counted 
in brass gongs, tine cloth, and other imports and 
now counted more often in outboard engiiies, new 
longhouses and furniture, electricity generators, and^ 
down river where reception from the coast is possi- 
ble-television sets. They li\e quite '.veil and spend 
cash treely in the shops that have sprung up in every 
village. Tliey eat imported food and unaccountably 
prefer beer and whisky to the traditional rice wine and 
brandy. They arc unenthusiastic about the rubber they 
planted some years ago and seek money in the dmbo- 
industry while it lasts 

This society is m.dLt;>ung many changes. The 
aristocratic families have lost their former privilege as 
wealth has become more widely available. Very sig- 
niticant IS .s move to estalilish wet rice. b\ no tneaiis 
an unknown technology in the Borneo interior. With 
expectations of higher production and lighter work 
and the encouragement of the agricultural extension 
service, they started some sawah (wet-rice fields) in the 
1960s, but the plots were sited dose to the rivers where 



they suffered from fast-flowing floods. Without mod- 
ern tools, firiners found the labor needeil to clear grass 
from the swamps back-breaking, and without intro- 
duction of suitable varieties of rice, the expected yields 
were not achieved These schemes perished, but since 
1978 there has been a new surge of interest. Better 
sites have been selected, leveling and irrigation better 
planned; hybrid rice has been used, and hoeing ma- 
chines used to prepare land. 

The reason for adopting savs'ahs springs from 
the changes introduced by employment m the timber 
camps. Though young men return home to prepare 
the swiddens. they spend most of tlie year in the 
camps, leaving the women to do more of the work 
than before, especially the hard task of w eeding. This 
task has itself grown more onerous, for Kenyah now 
use fertilizers in their swiddens, and these encourage 
the weeds as well as the rice. The Kenyah hope the 
new sawahs will make their work easier. 

At this si.ige the wet rice is expected only to 
supplement production from the swiddens, but the 
establishment of the new rice fields is already lead- 
ing to the break-up of sonic longhousc groups into in- 
dividual tarm houses, thus accelerating social change. 
1 have studied rural societies in several parts of the 
tropics and have never seen social and economic 
change as rapid as that now in progress in the interior 

of Sarawak. I am impressed by Lian's arguiiieril that 
the central changes are logical selections from the avail- 
able choices, with sustained improvement in living 
standards the goal. It is perhaps fortunate for the Ken- 
yah that the trend toward partial stabilization of their 
agriculture corresponds with the wishes of govern- 
ment to achieve this same result. 

The Future of the Shifting Cultivators 
The Kenyah use the forest, inconveniencing the tim- 
ber industry, which has to work tarther inland ti oni 
the rivers along which the Kenyah live or pay hand- 
somely to cut timber on Kenyah land. They are willing 
tc) make this payment for access to the river across 
Kenyah land and for goodwill. Had the Kenyah not 
been there the timber along Ae nver v\ ould have been 
taken by now. But arguments such as this carry little 
weight in the corridors of power or in forest destruc- 
tion statistics, which count each season's new swiddens 
.IS so rmich forest destroyed. It is the loss of forest 
resources, both real and supposed, that is important. 
Wc should not suppose that such views reflect only a 
bias toward business and commercial gain under capi- 
talism. The Food and Agriculture Organization of the 
United Nations recently engaged an expert to report 
on the compelling need to end die destrucrive fiirming 
practices of minority peoples — shifting cultivators — in 
the mountains of Vietnam. He found that the real 
destroyeis of the forests of northern Vietnam are the 
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Two traditional Asian farming technologies: a swidden 
field (left), a sawah or irrigated rice field (right). The lat- 
ter, which some interior groups of Southeast Asia are 
utilizing more frequently, docs not require large-scale 
forest clearance. 
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The cities of Southeast Asia arc bit- 
ing into the forest edge. This view 
of a new section of Kuala Lumpur, 
the capital of Malaysia, shows the 
massive works undertaken for 
urban development and the result- 
ing erosion. 

Center: Land preparation for new 
urban development moves into the 
lorcsts of the main range behind 
Kuala Lumpur. 

Bottom: This view of the Tinjar 
River in Sarawak shows patchy re- 
growth of secondary forest follow- 
ing shifting cultivation on the 
farther bank. 
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Timber camps arc not beautiful. Logs can be rafted out 
of this small camp far upstream on the Tinjar River in 
Sarawak. Malaysia, only when the river level is high. 




statc-nin timber enterprises; the shifting cultivators 
arc simply blamed for using already destroyed forest. 
The same story can be recounted all over Southeast 
Asia, whatever the system of government. Forests are 
wanted for the money and construction material con- 
tained in their timbers and fur conversion to permanent 
agriculture, whether under subsistence or cash crops; 
the shifting cultivators .ire in the way. 

The pressures on shifting cultivators are very 
strong in all parts of the region e.xcept Papua New 
Guinea where they are in the majority and have more 
political clout than elsewhere. In the rest of Southeast 
Asia the state claims title to all primary forest and to 
much secondary forest, including land that the shifting 
cultivators regard as their own. There arc regulations 
against clearing primary forest and using fire, except 
for permanent conversion to other forms of agricul- 
ture. These regulations may be defied but they consti- 
tute an oppressive environment. Where forest land is 
privately owned, as it is in certain areas, even access 
to the forest for collection of natural produce may be 
denied. 

Some of the changes brought about by govern- 
ment policies also work against the farnicrs. Thus in 
the forests of Borneo the employment of men in the 
timber industry and other approved activities lead 
those remaining to make their swiddens closer to the 
villages so that their women can work them more 
readily and more safely. Fallow periods are inevitably 



shortened as less forest is used, and certain species have 
already disappeared front the secotidary succession. 

Shifting cultivators have already been dislodged 
from large areas all over Southeast Asia. In others they 
use a forest degraded by the timber industry and are 
blamed for its further destruction. In countries where 
shifting cultivators form only a small minority in the 
population, the further erosion of their habitat is in- 
evitable. The end of the timber boom will not bring 
the pressures to an end because the establishment of 
numerous plywood factories and sawmills — jobs and 
businesses that are politically important to retain — will 
sustain the demand U>r timber and probably increase 
the market for a wider range of tree species. Some 
shifting cultivators have already joined in the business 
of cutting timber for profit, even illegally, to the detri- 
ment of their own farming and long-term resources. 

In some areas the forestry roads have been linked 
to form a network opening up larger areas to timber 
cutting and to cash-crop farming. Where cash crops 
are grown by shifting cultivation methods the swid- 
dens are often larger than those made for subsistence 
crops, and recovery of the forest becomes less proba- 
ble. Shifting cultivators are again demonstrating their 
old adaptability to changed conditions, but some of 
the new practices arc more damaging environmentally 
than their traditional methods. Adaptation is neces- 
sary, however, if they are to survive. The pressures in 
these developing countries with their burgeoning pop- 
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uladons and need to vise their resources more com- 
pletely are too great to be resisted. 

The pressures on the shifting cultivators need not 

be .is biiit.il .IS sci'ms iiuMt.ibIc li.ui tin- use ot forests 
over the last twenty years been less rapacious. It seems, 
however, untenable to suppose that large areas of for- 
est can hv retained in the futiirf for tin .mfi rtered 
niaintcnaiK'c ot an extensive ivstcin ot agrKulture. 
Moreover, even the conservationist pressures devel- 
oping in response to the Hraste of resources will mili- 
tate against their fanning pracdces. Controb must 
come, and the tropical equivalent ot" the "sodbuster" 
and "svvanipbu-ster" penalties recently introduced in 
the United States will certainly strike severely at those 
who try to live and work in balance with secondary 
forests that are also wanted by many others. The shift- 
ing cultivators will survive and adapt, but shifting 
cultivation in its classic torm will not. 

The Future of People in the Rain Forest 
The rain iorests that sur\ue into the twenty-first 
century will be much smaller than those of fifty years 
ago. ^cept where they have been reserved as national 
parks, biosphere reserves, or conservation forests or 
where inaccessibility, ruj:i;ed terr.iiu, .unl I.ick ofpopLi- 
latioi) have exercised their own protection, the forests 
that survive will also otTer a ditYerent and often much 
inferior environment. The remaining natural resource 
for quality timber production will be scattered and 
available only at iiuk ii l'.ij;liLT ms;. Lari^c areas of sec- 
<mdary forest will reni.uu, iiKluding substantial areas 
that some fear are sutVerini; destruction at the present 
time. Significant areas in u Inch inroads for settlement 
are currently being made will have regrown to an nn- 
poverislied form of forest ami diminished by extensive 
conversion to grassland. Other areas, principally those 
where forest has been converted to tree-crop planta- 
tions, are still likely to be under their converted use. 

Pressure on governments and developers for the 
adoption of sustainable management will urow as 
forests arc liiminishcd. The fact that far too little ex- 
perimental effort has been put into generating systems 
ol sustainable management during the past forty ye.irs 
will be appreciated and ui all probability rectified. I'his 
means, however, that there are hkely to be major ef- 
fort to renew the forest, not in its former diverse form 
but as an even-aged stand with a narrower range of 
species. Wood has special properties th.u none of its 
substitutes can match and will continue to be in de- 
mand; moreover, new industrial (JSCS are likdy to be 
found for wood. In these circumstances the squeeze on 
the present inhabitants of the rain forest is not likely 
to be rcla-\ed, and ilu se people will want to participate 
in the wider economy of forest use. 

The definition of people of Ae mfti fina will re- 
quire a wider scope in die next century. I have used it 



to mean the indigenous inhalwtants of die forest, the 
setdcrs who have come into converted areas, and the 
more temporary inhabitants who have come to har- 
vest the timber. But there is another sense in which 
the forest is part of the national estate and in which 
the people of the ram forest include all the people of 
the countries in which forest areas survive. The people 
who live outside the forest and recently converted 
areas form the vast majority of this wider population; 
their direct experience of the forest is likely only to be 
through the wider development of parks. They will 
look for a system of manaijemcnt that will more se- 
curely and continuously contribute to revenue and em- 
ployment. If we assume that large-scale conversion 
to agricultural use will have reached or at least closely 
approached its practical limits, die stable management 
will comprise two main elements: sustained forestry 
and more cffiacnt use of the agricultural — and the ag- 
riculturally degraded — areas. 

The Prospect for Managed Forestry 
and Agriculture 

Planutitms for forestry have never been very attractive 
in rain forest areas for two reasons. First, plantations 

do best on level, rel.itively fertile j^round that is also 
suitable for agriculture. Second, such quick-growing 
species as coi^Rns and eocalypts, which are most com- 
inercially attractive as planted trees, belong to more 
seasonal environments and seldom do well in rain- 
forest areas. I'iantation forestry is perhaps best con- 
fined to the grasslands where no genetic pool of trees 
is available. Agricultural use of me grasslands b en- 
tirely possible with suitable technology, by using live- 
stock to keep down the grass and to plough and ma- 
nure the land, or with tree crops to shade out the grass. 

For die rain forests, enrichment planting in 
logged-over areas and in larger gaps produced by cul- 
tivation with fast-growing secondary species that have 
good qualities as timber seems to be the best solution. 
There are many suitable spedes. some of which reach 
merchantable size in as few as twenty years, although 
others take considerably longer. Enrichment planting 
reduces but docs not destroy the diversity of the torest. 
Some seedlings from nearby survivors of the more 
valuable hardwood species will flourish and with more 
careful logging methods could be treated as a long- 
term crop, growing more slowly to mature after the 
faster-growing secondary species h..n e been harvested. 
But this requires careful maintenance and pohcuig of 
the forests and the timber cutters. Any ctmtinuation 
of the timber boom methods of recent years could 
quickly destroy the prospects for such management. 

If region.il governments were to recognize the 
prior title of the forest-dwelling shifting oUtivators to 
much larger areas of forest than is the normal practice 
today, it is sturdy possible diat these people, with tfadr 
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substantia] knowledge of the forests and ninrc recent 
expetkdiee of the timber industry, might prove to be 
the best finest manager^. They and the government, 
tbrouRh taxation and royalties, would tluis share the 
benefits of a more sustainable system of forestry. While 
the forest people arc still r^rded as die enemy of 
commercial timber productioa tudi a new ^pposdi is 
unlikely; but were such a new relationshtp estabfished, 

it would provide tin- nihivators with an incentive 
to restrict cultivation in order to develop enrichment 
pbndng. This is essentially (he old tm^a system of 
Burma, under which teak seedlings were planted after 
swiddening in order to establish patches of teak forest. 

Whether by cooperation or by enforcement, how- 
ever, the shifting cultivators' lands seem almost certain 
to become fiivcwed sites for a new managed forestry; 
these forests arc often on the best .md most accessible 
land. If agriculture in the forests by the mdigenous 
forest people is to survive, it will have to include both 
a lot^-cyde timber crop and other short-term tree 
crops for income when dmber'-camp employment be- 
comes scarce. In this area modern research into ef- 
fective management of tropical soils may become of 
prime importance. Whether the green revolution is 
based on plant breeding and chemicals or on the use 
of labor-intensive methods involving mulching and 
crop rotation, new methods may make it fKJssibIc to 
develop a stable agriculture, more econonucal in its 
use of land, in the forest. If sudi methods are proven 
stu cessful, and if the advantages to their adoption are 
clear, there is no reason to suppose that the present-day 
shiftmg cultivators of the Southeast Asian foiests 
would resist their introduction. 

What is needed first is a new realization of the 
value of the forest-dwelling people to the countries in 
which they are rmnority citizens. Sustained manage- 
ment of the forest requires the presence of forest-iivmg 
people who know the forests and imdcrstand how 
to use their full range of resources. The application 

of zeacarch, hithertt> devoted tii.iinlv lo lowKitid rice 
farming, to the problems of upland tarmuig in grass- 
land and forest soils coidd yield considerable benefits. 
The development of a sustainable subsistence base aiid 
a brooder econtmiic base for these people corresponds 
not only to their own best interests but also to the 
national (and international) goal of stabilizing the fu- 
ture use of the tropical rain-forest resource. 

This soaurio is possible, but it cannot be pre- 



dicted with certainty. Instead, rapacious destruction 
may continue, with shifting cultivators helping to 
complete the destruction, and what remams of mudi 

of the tropical rain forests will be a tangled secondary 
growtti broken up by large patches of eroded grass- 
lands, scarred by landslides on steep ground, con- 
tributing nothing to wealth but much to the devasta- 
tion of agriculture in adjacent lowlands. Fortunately, 
there is some hope that wiser counsels will prevail and 
that a managed environment may come mto being. 
This managed environment would contain substan- 
tial tracts of part-planted, part-natural forest, power 
in flora and tauna than the forest it replaced, but 
still a habitat of considerable diversity and a continu- 
ing source of wealth, employment, and even pleasure. 
Moreover, m national parks and conservation reserves 
(assuniiiiL' tli it tln-si.- survive the pressures to use them 
tor production] there would remain tracts of the old 
forest large enough to survive; using the more accessi- 
ble tracts for tourism might help protea them if the 
tourism also is well managed. 

If hri\c enough, the surviving protected areas 
would retain all the diversity of the present forest and 
a high proportion of its species, fai this respect they 
wotdd in some ways resemble the renuiant forests that 
survived the Pleistocene dessication of Africa and Latin 
America. |ust as those remnants were the t;enetic pool 
from which the growth of more extensive forests was 
supplied during the wetter period since the ice age 
ended, so the protected remnants in Southeast Asia 
would provide the material from which the wasted 
forests around them might be recolonizcd. Moreover, 
if in a future time the production of food and indn^iri.il 
crops becomes more intensive and requires less land 
than today, these protected remnants could also be the 
genetic pools from which areas now being converted 
to extensive agricultnral use mig^ be recovered by 
forest. 

Despite extensive destruction during die present 

era, it is not loo late for such a scenario to be achieved, 
and — sad though it may be to those who loved the 
Uinttless forests of yesteryear— this is perhaps the best 
scenario that can be envisaged in the fast-changing 
conditions of a crowded and developing world. 
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